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A TRIBUTE TO ROOSEVELT'S TECHNICAL JUDGEMENT. 

Be he Czar, King, or President, there is no executive 
among the nations in whom catholic interest, hroad 
information and versatile genius are such valuable 
qualities as in a President of the United States. Cer- 
tainly it would be difficult to find another head of a 
great people, who is called into such close touch with 
so many widely different subjects, and afforded such 
an unrivaled opportunity to leave the imprint ' of his 
personality upon the national life — political, social, 
technical, and commercial — as the man who for the 
time being holds the unique position of our Presi- 
dent. 

Among Mr. Roosevelt's predecessors, there have 
been men who surpassed him — far surpassed him — 
in their knowledge of certain special problems that 
came up for legislation; but in the bewildering vari- 
ety of subjects of which he possessed more than 
average knowledge, and in his ability to seize quickly 
the salient facts of problems with which his acquain- 
tance was more limited, Mr. Roosevelt stands quite 
alone. 

Himself robust, direct, and practical, he prefers the 
concrete to the abstract; and it was therefore natural 
that some of the best of his executive work should 
have been done in connection with questions, of a tech- 
nical-constructive ^or, engineering character. Although 
Mr. Roosevelt is not by training an engineer, there 
is little reason to doubt that, had his intelligence 
and energy been turned in this direction, he would 
easily have risen to the front rank. In no profession 
is a true sense of proportion— the ability quickly to 
separate the essential from the non-essential — more 
valuable than in that of the engineer; and this qual- 
ity our ex-President possessed in a remarkable degree 
and used to most excellent effect. For it is a fact 
that in all the great engineering problems that" called 
for executive pronouncement and action, almost in- 
variably, as the records of his seven years' presidency 
show, Mr. Roosevelt recommended legislation which 
met with the approval of the great body of profes- 
sional men throughout the country. In proof of this 
it is sufficient to mention his attitude to the navy, 
the Panama Canal, and the vast problem of the con- 
servation of our national resources. 

There are not wanting proofs, concrete and costly, 
of the evil of unintelligent and obstinate forcing of 
lay ideas upon the professional men who design the 
materiel of the United States navy. Mr. Roosevelt's 
administration has been singularly free from such 
errors. He was a close student of naval affairs, and 
he understood the trend of naval development so well 
that the Department always found In him an appre- 
ciative and able advocate of Its new designs. He 
favored the building of battleships rather than cruis- 
ers, and of all-big-gun battleships of the largest dis- 
placement. He was keenly alive to the value of tar- 
get practice, and our present splendid shooting is 
largely due to his powerful backing of the officers 
who devised and carried through our present meth- 
ods. To him, moreover, we shall owe, in no small 
measure, the system of promotion by selection and 
for merit; to say nothing of the coming reform of 
our present cumbersome methods of naval adminis- 
tration. It is true that in some details of his naval 
policy the Scientific American has been opposed to 
Mr. Roosevelt's recommendations, as, for Instance, 
when he would have placed a seagoing officer Instead 
of the Chief Naval Constructor at the head of the 
consolidated bureaus; but this has been the rare ex- 
ception. 

It is largely due to the clearheadedness and power- 
ful Influence of Mr. Roosevelt that this nation is 
not now engaged in the Herculean task of digging 
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the Panama Canal down to sea level. There is some- 
thing agreeable to nature, and therefore attractive, 
in the idea of a canal through which the water flows 
from ocean to ocean without obstruction. Mr. Roose- 
velt evidently thought so; and when his board of 
foreign and American engineers went down to the 
Isthmus to examine and report on the matter, he 
told them that he hoped they would find a sea- 
level canal to be feasible. The majority of the 
board reported, as he had hoped, in favor of a sea- 
level canal; and yet Mr. Roosevelt advocated the 
adoption of the minority report in favor of a lock 
canal. His critics called him erratic; but the fact 
is that, when the arguments in favor of a lock 
canal were presented, his practical judgment saw 
that they were unanswerable; and his fearless recti- 
tude led him to condemn at once and strongly the 
very type of canal for which he had asked. The 
progress of events has proved the wisdom of his 
course. The lock canal is being successfully built; 
and a boarfl of engineers, all experts in hydraulic 
work, has pronounced it to be the only type that will 
satisfactorily meet the conditions at the Isthmus. 

For many years the professional world has been 
painfully aware of the unrivaled extravagance with 
which those great national resources with which the 
engineer and architect are most closely concerned 
are being exploited for private profit. They have re- 
alized that the nation was living on its capital and 
rapidly approaching, as far as these resources were 
concerned, a condition of national insolvency. Here 
and there, and not infrequently, a note of warning 
was sounded; but these men had neither the time 
nor the political vantage ground from which to set 
in motion the machinery of federal legislation. In 
President Roosevelt — ranchman, hunter, lover of the 
forest, rivers, and mountains — was found the very 
man to appreciate the magnitude of the threatened 
disaster and awake the nation to its responsibilities. 
His latest work in promoting the Congress for the 
conservation of our national resources, forms a fit- 
ting climax to his seven years' work in this and 
allied fields of endeavor. 

A CRUISER WITHOUT FUNNELS. 

The dispatch recently cabled from England to the 
effect that a big-gun cruiser is about to be laid down 
which is to be driven by gas engines and will, there- 
fore, be entirely without smokestacks, has brought so 
many inquiries to this office, that we have published 
on another page a digest of the principal work that 
has been done hitherto in applying producer-gas en- 
gines to the propulsion of warships. In view of the 
fact that the largest engine of this type known to 
have been successfully tested in any sea-going ves- 
sel is of only 500 horse-power, the next largest being 
an experimental engine of 1,000 horse-power, it is 
safe to say that the British Admiralty is not com- 
mitting itself to the immediate installation of pro- 
ducer-gas plants in any first-class warship. The new 
vessel, to be known as the "Indefatigable," is to be 
an enlarged "Indomitable"; and as the cruisers of 
this class carry engines which indicated on trial 
about 47,000 horse-power, it certainly does not appear 
likely that the British navy will commit itself to a 
jump of from 500 to nearly 50,000 horse-power, with- 
out a very considerable intermediate period of experi- 
mental trials. If the results obtained with the 1,000- 
horse-power experimental engine are as satisfactory 
as those obtained with the plant of half the power, 
we may look for tests with a 5,000 or even a 10,000- 
horse-power installation, the power being developed 
upon three or possibly four shafts. But if producer- 
gas engines were installed on the new "indefatigable," 
it would be necessary to develop from 10,000 to 12,000 
horse-power on each of four shafts. No such engines 
exist, even in stationary gas-engine practice, where 
the maximum size is from 5,000 to 6,000 horse-power. 

However, the advantages of the application of the 
producer-gas engine to warships are so many and 
valuable as to make it well worth the while of any 
great navy to spend lavishly for experimental work 
aiming at the solution of the difficulties attending 
the problem. The removal of smokestacks "would 
abolish the telltale smoke and render It frequently 
possible for a fleet to get within range before being 
discovered. The number of guns that could be car- 
ried on a given displacement would be increased and 
their arcs of fire enlarged. The perils of suffocation, 
due to smokestacks being torn open by exploding 
shells, would be completely removed; since the prod- 
ucts of fuel combustion would be discharged through 
an exhaust in the stern near the water-line. Because 
of the high fuel efficiency, which is 80 to 100 per cent 
better than that of the ordinary marine steam plant, 
a ship would be able to steam nearly twice as far on 
the same coal supply. If the nation which first 
perfects a large marine gas engine should also pos- 
sess the facilities and capital to rapidly build a fleet 
of gas-engine battleships and cruisers, she will gain 
a lead over her competitors that might take years 
to overcome. 
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ventilation of passenger coaches. 

From the description of the seventy-five steel pas- 
senger cars recently ordered for the Pennsylvania 
Railroad, it is evident that the company are in a 
fair way to secure the fireproof and collision-proof 
qualities which are sought in the design of the cars. 
Outside of mahogany window sashes and seat frames, 
the cars will be entirely free from wood fittings, the 
total weight of wood In each car being only 300 
pounds out of a total weight of 116,000 pounds for the 
entire structure. The collapse of the car in collision 
is guarded against by the provision of a central 
steel box girder 24 inches wide and 9 inches deep, ex- 
tending throughout the floor framing for the whole 
length of the coach. This massive construction will 
receive the full brunt of a collision, and serve as a 
deferise against that disastrous telescoping, which is 
the most fruitful source of fatalities in accidents of 
this kind. 

It is to the ventilation of these cars, however, that 
we wish to direct attention. The subject is particu- 
larly timely just now, when the traveling public is 
being put to so much inconvenience through the over- 
heated and stuffy conditions which are the rule rather 
than the exception on some railroads. In a properly 
ventilated car the whole of the air should be renewed 
at frequent intervals; it should be warmed, and the 
proper amount of moisture should be imparted to it. 
The mere provision of steam pipes, and the opening 
of a few ventilators in the roof, will not secure the 
desired results. The air will be heated, but not 
prdperly renewed; and a considerable portion will 
be endlessly circulated between floor and ceiling, and 
dried out by steam heat to the point at which it be- 
comes uncomfortable, if not positively distressing. 

In the new Pennsylvania coaches the air enters by 
two hoods on diagonally opposite corners of the car 
roof. From the hoods it is led down by vertical du?ts, 
placed within the sides of the car, to a horizontal duct 
adjoining the side sill and running the full length of 
the car between the floor and the sub-floor. Above the 
floor, for its full length, along the sides, are rectangu- 
lar ducts in which are placed the steam heating pipes. 
The outside air enters the hoods and passes through 
the ducts beneath the floor, to openings into the duct 
containing the heating pipes. Here it is thoroughly 
warmed and is finally discharged into the aisle of 
the car through outlets provided beneath each seat. 
The air is liberated through ventilators in the roof, 
which are furnished with valves that regulate the 
escape of the air. The forward movement of the 
car forces the air in under a slight pressure, and the 
restraining action of the discharge valves maintains 
this pressure and prevents drafts of cold air passing 
in through cracks in the doors and windows. The 
system is an excellent one, being founded on thor- 
oughly sound principles of ventilation; but we would 
suggest that, if provision could be made for adding 
the requisite amount of moisture to the warmed air 
before its admission to the car, its hygienic qualities 
would be improved, particularly for passengers whose 
throat and nasal passages are subject to catarrhal 
and kindred troubles. 

A SUCCESSFUL FRICTION CLUTCH. 

The clutch, on account of troubles with motors and 
axles, has not until recently received attention and 
development. Many types have been evolved, the prin- 
cipal and earlier one still used having the open air en- 
gagement, such as the leather-faced cone, the internal 
expanding type with the leather face, and the external 
contracting type. They are all subject to the influ- 
ence of moisture, oil or dirt, which cannot be kept 
from their facings. The ideal clutch is the multiple- 
disk type, one in which the working parts are in- 
closed in a tight case filled with oil, and the uncer- 
tainties of the open type are eliminated. The disadvan- 
tages of this flat-plate multiple-disk clutch are, how- 
ever, that the small frictional area which can be at- 
tained in the comparatively small space to which the 
designer is limited, makes necessary large spring pres- 
sures in order to transmit the power. The spring 
pressure in the usual type of flat-plate clutch is gen- 
erally about 60 pounds to the square inch. This nat- 
urally means a greater tendency to undue wear and 
heating of the plates, with the consequent burning 
of the lubricant, or, in extreme cases, the warping of 
the plates. The solution of these problems was ob- 
tained in the successful use of a disk for transmitting 
power by the friction contact of highly lubricated V- 
shaped wedge plates. The 35 deg. angle corrugated 
plates give three times the frictional area of equal- 
sized flat plates, and will, therefore, transmit three 
times the horse-power, but with one-third the spring 
pressure, and therefore with one-third the pedal press- 
ure. The clutch is self-contained, and not subject to 
outside conditions; except that in cold weather the 
oil becomes thick much in the same way as it does 
in the motor and transmission. This is easily over- 
come by using a mixture of half light cylinder oil 
and half kerosene. 
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ENGINEERING. 

On February 1st the percentage of completion of the 
six "Dreadnoughts" now building for our navy was as 
follows: "South Carolina," 78.90; "Michigan," 89.70; 
"Delaware," 64.10; "North Dakota," 70.60; "Florida," 
3.30; and "Utah," 3.10. 

According to the last report on the coast defenses 
of the United States, there are now mounted 376 12- 
inch mortars and 105 12-inch, 126 10-inch, and 94 8-inch 
breech-loading guns. There are also 406 rapid-fire 
guns in position. In addition to these, seven 10-inch, 
five 8-inch, and 111 smaller rapid-fire guns are ready 
for armament. 

The steamer "Mauretania" is reducing the time of 
the transatlantic passage on each succeeding trip. 
On March 2nd she established a new record for the 
east-bound passage of 4 days, 20 hours, and 2 min- 
utes. The best day's run was 607 miles, and the aver- 
age speed for the whole passage was 25.28 knots. The 
best previous record for the east-bound passage, made 
by the same ship, was 4 days, 20 hours and 27 minutes. 
A resolution has been adopted by the Senate for the 
construction of a memorial highway to be called "The 
Lincoln Road," which is to extend from Washington, 
D. C, to the battlefield of Gettysburg, and $50,000 is 
to be appropriated to defray the expenses of making 
a survey, plans for construction, and estimates . of 
cost, by the engineers of the United States army. The 
Lincoln Way is to form one of certain "suitable memo- 
rials to commemorate the public services and charac- 
ter of Abraham Lincoln." 

The Secretary of the Navy recently reported to the 
Senate that to keep a first-class battleship in good con- 
dition and do the necessary repairs for one year costs 
$109,856. This estimate represents the average of the 
cost for repairs of seventeen battleships during the 
year 1908. It does not, however, include the heavier 
repairs when a ship is out of commission for remodel- 
ing or reconstruction. The coal for the battleships for 
one year, including transportation and storage charges, 
cost $5,544,945. 

According to Lloyds Register returns for the quar- 
ter ended December 31, 1908, the amount of shipbuild- 
ing tonnage under construction by the principal na- 
tions was as follows: Great Britain, 765,000 tons; 
Germany, 164,000; Japan, 73,000; United States, 63,000; 
Italy, 41,000; Holland, 40,000; and France, 39,000. 
The aggregate of all the countries omitted from this 
list reaches 66,000 tons, which, according to the Ship- 
ping World, is about one-third the work under con- 
struction in Belfast alone. 

Much of the good work being done by us in the 
Philippines is little known to the people of the United 
States. The recently completed scheme for supplying 
Manila with water is a case in point. The supply is 
taken from a watershed 140 square miles in extent, 
being drawn from the Mariquina River, at a point 
20 miles northeast of Manila. The works include a 
42-inch steel pipe, 10% miles in length, a concrete tun- 
nel 4% miles in length, and a reservoir of 50,000,000 
gallons capacity. The capacity of the system is 22,- 
500,000 gallons per day, equivalent to 100 gallons 
daily for each person in Manila. 

Realizing that Congress is not disposed, at least 
for the present, to assist the development of the aero- 
plane, several leading men of this city have incor- 
porated a company for the purpose of building ma- 
chines and lending to the new industry that financial 
backing to which the success of the Wright brothers 
in France is so largely indebted. The originator of 
the enterprise is the president of the Aero Club. of 
America, and with him are associated several wealthy 
members of the Aero and Automobile clubs. This is 
a step in the right direction; and the aeronautical 
world in this country will welcome the venture as 
cne which meets the most pressing need of the aero- 
nautical situation, as it exists in the United States 
to-day. 

Excellent progress is being made in the erection of 
the steelwork of the new Manhattan Bridge across the 
East River, New York. The four wire cables, 21%. 
inches in diameter, are strung. The cast-steel saddles 
for the support of the suspender .cables, and the cables 
themselves, are in place; and the work of building 
out the floor system has commenced. Practically all 
of the steel for the latter is now on hand in the local 
storage yard. It is expected that this, the largest and 
heaviest suspension bridge ever built, will be open 
for foot-passenger and vehicular traffic by the close 
of the present year. This will be accommodated by 
one 35-foot roadway and two 11-foot sidewalks. On 
the same level, that is to say on the lower deck, pro- 
vision is made also for four surface trolley tracks. 
On the upper deck there will be four rapid-transit 
tracks. Unfortunately, in the case of this, as of other 
bridges across the East River, the structure, after its 
completion, will probably have to wait many months, 
and possibly years, before any rapid-transit connec- 
tions are made by the transportation companies on 
either side of the river. 



ELECTRICITY. 

A novel form of current collector is to be used on 
the cars of the South London Railway, which is now 
being' electrified. Bow collectors will be fixed on the 
roof of each car, and will be provided with aluminium 
contact strips. In each strip there will be a groove 
filled with, lubricating material. This will tend to re- 
duce wear on the trolley wire, and when the aluminium 
strip wears out, it can readily be renewed. 

An enormous hydro-electric undertaking is being 
considered in France. The plan is to dam the Rhone 
below the rapids, some 13 miles from the Swiss fron- 
tier, and utilize the water in a fall of 230 feet. The 
entire upper valley of the Rhone would thus be formed 
into a long, narrow lake. The plant would generate 
240,000 kilowatts, half of which would be transmit- 
ted to Paris, about 280 miles distant, at a tension of 
120,000 volts. It is estimated that this work would 
cost about $16,000,000, and could be completed in seven 
years' time. 

In order to increase the efficiency of. mercury vapor 
lamps, quartz tubes are used in place of glass tubes. 
A very interesting method of making these tubes has 
just been patented. A carbon mold is- imbedded in 
granulated quartz, and then heated by passing a cur- 
rent therethrough until the quartz is fused about it. 
The tube is now cooled, and by means of an electric 
arc the carbon is burned off, leaving a quartz shell. 
At each end of the shell potassium is combined with 
the quartz to form gas, into which platinum terminal 
wires may be sealed. - 

~ An interesting form of dry battery has recently 
been invented, which is inactive unless exposed to a 
beam of light. The cell consists of a glass tube in 
which a platinum strip forms one electrode, and an 
amalgam of potassium and sodium the other. The 
air is exhausted from the tube, leaving a high vacuum. 
When the amalgam is exposed to a strong light, a 
current flows from the platinum to the amalgam 
through the vacuum tube. The internal resistance of 
this cell, which is known as a "photo-electric cell," is 
about 75.000 ohms. 

The towns of Emden, Wilhelmshaven, and Leer are 
soon to be furnished with electricity from a power 
plant near Aurich",- in which peat alone will be con- 
sumed. At present a small power - station has been 
erected in which a 200-horse-power engine is supplied 
with steam from two boilers. One of these boilers is 
fired with air-dried compressed peat, and undried peat 
is used with the other. It is hoped that the experiment 
with undried peat may prove successful. The station, 
when it is completed, will contain three 1,800-horse- 
power steam turbines. 

The present methods of wiring a building were, criti- 
cised in a paper recently read before the Glasgow sec- 
tion of the British Institute of Electrical .Engineering. 
The introduction of- metal filament lamps leads to the 
expectation that lower voltages will be used for the 
wiring of buildings, thus making possible a cheaper 
system of installing the circuits. It was suggested 
that a metal-covered cable should be invented which 
shall be soft enough to be rolled up into coils for de- 
livery and to be unwound and straightened for use in 
the building. The metal covering could be used as the 
neutral wire, or in isolated work as the return line. 

The city of Budapest has a news telephone service 
with which news items, music, etc., are transmitted to 
the various subscribers. At about nine o'clock in the 
morning a buzzer is sounded for about fifteen seconds, 
after which the correct time is announced. Then the 
subscriber is told the programme of the day, which 
is carried out on a time schedule. First there are 
stock quotations and news items; then the parliament- 
ary news, closing prices of stocks, the weather fore- 
cast, etc. Toward evening the subscriber can listen 
to music at the cafes or gardens, and in the evening 
to the Royal Opera or one of the theaters. The serv- 
ice costs $7.31 per year. 

About seventeen years ago the Wizard of Menlo 
Park startled the world by carrying on telegraphic 
communication between a moving train and stations 
along the railroad without any wire connection there- 
with. The system employed was to mount a board 
covered with tinfoil edgewise on the car roof. The 
tinfoil formed part of a local telegraph circuit, which 
inductively affected the telegraph wires that paral- 
leled the track, and in this way the messages were 
made to "leap" from the train to the telegraph lines. 
The recent experiments • on the Lake Shore Railroad, 
where messages were exchanged between an operator 
on a fast-moving train and operators in Toledo, Elk- 
hart, and Chicago, were of a different character; that 
is, , the Hertzian waves were used, which transmitted 
the messages directly to the receiving stations, and 
not to the telegraph wires along the track. The value 
of such communication between trains and railway 
stations was illustrated at the very outset of the ex- 
periments. On one of the trains a truck broke at some 
distance from Chicago, and by means of wireless teleg- 
raphy a repair train was called from Elkhart. 



SCIENCE. 

Luther Burbank has succeeded in organizing a com- 
pany to assist in marketing his products. In this way 
he hopes to make his more important discoveries prac- 
tically and more widely useful. 

Arunds has discovered that pyrogallic acid and cer- 
tain substances belonging to the class of tannins have 
the power to prevent the decomposition of solutions 
of hydrogen dioxide (peroxide of hydrogen). The 
addition of very small quantities of these substances 
completely arrests the decomposition of the solution. 
A three per cent solution of hydrogen dioxide to which 
a little tannin was added showed no sign of decom- 
position six months afterward. 

A commercial process for the separation of hydro- 
gen from water gas consists in passing the latter, 
which is essentially a mixture of hydrogen and car- 
bon monoxide, through a cylinder filled with inert 
material through which trickles a solution of cuprous 
chloride. The carbon monoxide of the water gas is 
dissolved by this solution and the hydrogen alone 
passes on to the collecting apparatus. The dissolved 
carbon monoxide is ' subsequently extracted from the 
copper solution by pumping in vacuo and is burned 
under the water-gas generator, which is of special 
construction. 

Prof. Edward O. Pickering of Harvard Observatory 
and the Rev. Joel H. Metcalf earnestly appeal to the 
astronomers of America to co-operate in taking up 
the work of following the movement of newly-discov- 
ered asteroids, which has been abandoned by the 
United States government. For two or three years 
much useful work was done by the observatory in fol- 
lowing the asteroids discovered by Mr. Metcalf. Some 
of the asteroids will soon come to opposition. Unless 
the ephemerides for them are computed they catinot 
be found, and there is danger that they will be per- 
manently lost. 

In 1900, Prof. Lowell published his conclusion, based 
on observations of the occupations of the third satel- 
lite in 1894, that the atmosphere of Jupiter is of great 
height and produces a refraction of 8 min. Chevalier 
has recently noted an interesting phenomenon, which 
also appears to be due to refraction by Jupiter's atmos- 
phere. In the occultation of a star by Jupiter, the 
star does not vanish exactly at the point on the plan- 
et's limb toward which it had apparently been moving 
a few seconds previously. In other words, the star 
appears to deviate from its course just before occulta- 
tion. M. Esclangon, of the Bordeaux Observatory, 
thinks that this appanent deviation is caused by hori- 
zontal refraction by Jupiter's atmosphere. 

The word "kerosene" seems to have been first used 
in. United States patent No. 12,612, of March 27th, 1855, 
granted to Abraham Gesner, of Williamsburg, N. Y., 
and assigned to the North American Kerosene Gas 
Light Company. In the preamble to his specification 
Gesner states that he has "invented and discovered a 
new and useful manufacture or composition of matter, 
being a new liquid hydrocarbon which I denominate 
'kerosene.'" So far as we are aware, and so far as 
the Patent Office examiners are aware, this is the first 
instance in which the word "kerosene" was suggested 
as a trade mark or a name for what was then gener- 
ally called "rock oil." 

Calcium is not a new metal, but it has hitherto 
been confined to the laboratory. It now appears ready 
to go forth, like aluminium, and assume an impor- 
tant place in industry. Numerous uses have already 
been suggested. At the time of the great rise in the 
price of copper it was proposed to make electric 
wires of calcium. Its immediate promise, however, 
is in metallurgy, for calcium is an excellent reducing 
agent. According to a paper communicated to the 
British Association for the Advancement of Science, 
calcium is very efficient in refining metals, reducing 
oxides and sulphides, eliminating dissolved gases, and 
combining with impurities to form less injurious 
compounds. Calcium is a silvery white metal, easily 
oxidizable in moist air, very malleable and a good 
conductor of heat. Its hardness is equal to that of 
aluminium. 

A new explosive is made by mixing perchlorate of 
ammonia with an organic substance containing tan- 
nin. The perchlorate may be partly replaced by ni- 
trate of ammonia or common saltpeter. Myrobolan 
and divi-divi are suitable organic ingredients. A good 
explosive mixture consists of 36 parts of myrobolan 
and 64 parts of perchlorate of ammonia. Nearly half 
of the perchlorate may be replaced by saltpeter. The 
proportions are by weight, and all the ingredients 
should be pulverized before being mixed. The new 
explosive is well'adapted for use in coal mines as the 
temperature produced .by its explosion is too low 
to ignite either coal dust (choke damp) or marsh gas 
(Are damp). It is advisable to convert the mixture 
into a plastic mass by the addition of fish glue, oil, 
or, preferably, -agar-agar. The explosive is very power- 
ful, yet it is' not easily ignited by shocks and can be 
handled With safety. 
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THE PROJECTOR IN SURGERY. 
The operating rooms of our hospitals are commonly 
arranged with a bank of seats at one side for the ac- 
commodation of students who desire to witness the 
operations. Situated thus to one side, 
and at some distance from the operating 
table, the students cannot see much of 
the actual manipulations of the surgeon, 
and have little or no opportunity to study 
his technique. The favorite few who are 
allowed on the floor are more fortunate, 
but even they are obliged to peer over 
the shoulder of the surgeon, and dodge 
the attendants, in their effort to witness 
the operation. Furthermore, they are 
apt to prove quite a hindrance to the 
operating surgeon. With a view to 
lessening the students' difficulties, the 
bank of seats in some operating rooms 
is made very steep, so that from the 
upper tiers the students can look over 
the heads of the surgeons and attend- 
ants, and thus obtain what practically 
amounts to a bird's eye view. But there 
is a serious objection to such amphi- 
theaters. Dust is the surgeon's greatest 
enemy; for on its wings disease may be 
carried into the open wound and .infect 
the patient. It is bad enough to have a 
body of unsterilized students in the 
operating room. But when they are 
perched high up above the patient, the 
scuffling of feet or even the slightest mo- 
tion of the body will dislodge dust, which 
is quite liable to settle down on the 
region of the operation. The danger of 
infection increases directly in propor- 
tion to the number of persons in the 
operating room. And on • this account 
many prominent surgeons will not per- 
mit students to witness their opera- 
tions. 

In order to enable the embryo sur- 
geon to study the work of the skilled 
masters in the profession, although de- 
barred from the room, Dr. Charles H. 
Duncan, who is prominently identified 
with'St. Gregory's Hospital in this city, 
has devised an apparatus which, without interfering 
in the least with the operating surgeon, will project 
a bird's eye view of the operation on a screen in 
the next room. This projection will show the work 
life size or 
larger, if desired, 
and a lecturer 
may explain the 
operation as it 
progresses with- 
o u t disturbing 
the surgeon. 

The general 
construction of 
this apparatus 
is shown in the 
accompany- 
i n g engraving. 
About 18 inches 
above the heads 
of the operators 
is a large disk, 
fitted near its 
periphery with 
a series of elec- 
tric lights. There 
is a large cen- 
tral opening in 
the disk, over 
which is an in- 
clined mirror 
adapted to re- 
flect the scene 
below into a sec- 
ond vertical mir- 
ror, which in 
turn reflects the 
light into a lens. 
The latter focus- 
es the scene 
upon a suitable 
screen in the 
adjoining class- 
room. Two mir- 
rors are requir- 
ed, so as to pro- 
ject the image 
right side 
around. Their 
arrangement is 
shown in plan 
in the small line 
drawing. The 
Students are sep- 



arated from the operating room by a wall or sound- 
proof partition, and in an opening in this wall the 
screen is located. Projecting through the wall is a 
hand wheel, which permits of focusing the screen, 




Photograph of an operation taken by means of the projector 



while another hand wheel is arranged to allow of 
throwing color slides before the lens, permitting the 
lecturer to intensify such colors as will show up the 
various parts more clearly. The ring of incandescent 



lamps throws a strong light on the patient, so that the 
image cast on the screen is perfectly distinct. 

The students can witness every movement of the 
surgeon, and study in detail his methods of performing 
the operation, or respecting the feelings 
of patients who are sensitive to the gaze 
of the young doctors, the screen can be 
curtained off to show only the part op- 
erated upon. 

Of particular value is this apparatus 
for taking photographs of surgical opera- 
tions. When the surgeon comes across 
an interesting or rare phenomenon, a 
photograph of the same may be taken, 
making a record which can be preserved 
for future lectures or treatises. Dr. Dun- 
can has tested his apparatus in an ex- 
perimental way, and the accompanying 
illustration of a hand is reproduced from 
a photograph, taken by exposing a sensi- 
tive plate at the point where the screen 
is located. Heretofore the fear of infect- 
ing the patient has hampered the use of 
the camera in making records of opera- 
tions. At Johns Hopkins University some 
successful photographs have been taken 
of important operations; but the utmost 
precautions had to be observed, to pre- 
vent dust from being dislodged from the 
overhanging camera, and infecting the 
patient. With this apparatus there is no 
such danger, because the portion that 
overhangs the scene of the operation is 
fixed and permanent, while moving parts, 
such as the shutter, the diaphragm stops, 
the plate holder, etc., are either located 
to one side, or else are situated above 
the disk in which the lights are con- 
tained. 

One of the most important advantages 
of this system is the fact that moving 
picture records can be made of important 
operations. At present, when a great 
surgeon dies, his technique dies with 
him; for there is no way of graphically 
preserving to posterity the methods he 
pursued. But by means of a moving pic- 
ture film, an invaluable record of his 
"work could be preserved for all time. A surgeon who 
• was called upon to perform a rather unusual operation 
r could study the moving picture record of the work of 
noted surgeons in similar cases, and thus prepare him- 
self to perform 
the work to bet- 
ter advantage. 




The projector permits students to witness surgical operations without entering the operating room* 

THE PROJECTOR IN SURGERY, 



A New Method 

of Identifying 

Criminals. 

A novel meth- 
od' of identify- 
ing criminals 
with absolute 
certainty has 
been devised 
b y Professor 
Tamassia. When 
comparing the 
veins on the 
back of both 
hands, a strik- 
ing diversity 
will be observed. 
Far more impor- 
t a n t, however, 
are the differ- 
ences noted in 
the hands of dif- 
ferent persons. 
In order to cause 
the veins to 
stand out more 
distinctly, the 
wrist should be 
bandaged for a 
short time. Their 
courses can then 
be photographed. 
Owing to the 
size of the hand, 
it is far easier 
to discover 
slight diversities 
than in minute 
prints of finger 
tips. Nor can 
any voluntary 
alteration of the 
vein tissues be 
feared, unless 
the hand be seri- 
ously injured. 
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GAS-DEIVEN BATTLESHIPS AND CBTJISEES. 

A dispatch cabled from England, to the effect that 
the British government is about to lay down a large 
"Dreadnought" cruiser which will be driven by pro- 
ducer-gas engines, and will be without the customary 
funnels, has caused no little interest, and has brought 
several inquiries to this office regarding the truth of 
the statement. We may as well state at the outset 
that, in our opinion, it is very improbable that the 
British government is about to do any such thing; 
and this, in spite of the fact that- successful experi- 
ments have been carried out with pro- 
ducer-gas engines installed on an old 
gunboat of the British navy. 

The ever-recurring rumors of the 
construction of a gas-driven battleship 
or cruiser are, no doubt, ultimately 
traceable to a paper read a few years 
ago before the British Institution of 
Naval Architects by James McKechnie, 
Chief Engineer for Vickers, Sons & 
Maxim, in which he made a comparison 
between the 16,350-ton steam-driven bat- 
tleship "Dominion," of the British navy, 
and a design of his own for a battle- 
ship of the same displacement driven 
by producer-gas engines. At that time 
no such ship existed, and no such ship 
exists to-day except on paper. The com- 
parison, however, coming from such an 
eminent authority, is reliable; and, in 
view of the possibilities of the future, is 
of great value and interest. We repro- 
duce three views of the ship. The 
many advantages of her design will be 
at once apparent. In the first place, al- 
though she is between 3,000 and 4,000 
tons smaller than- our own "North 
Dakota," she carries the same number 
of 12-inch guns, and these guns are 
mounted all on the upper deck, which is unincumbered 
either by smokestacks or superstructures. The com- 
parison of weights, etc., of steam, gas, and oil ma- 
chinery for a 16,000-horse-power battleship, which is 
given in the accompanying table, speaks for itself. 
The data for the steam engines are those of the exact 
weights, etc., of tha engine, boilers, etc., of the "King 
Edward" class of battleships of the British navy. 



COMPARISON OP WEIGHTS, ETC., OP STEAM, GAS, AND OIL MACHINERY 
*' FOR 16,000-HORSE-POWER BATTLESHIP. 



advantages of the use of gas engines may be summed 
up as follows: It makes possible the carrying of a 
much heavier armament, and the use of far wider 
arcs of fire. The machinery is lower in the ship, and 
is, therefore, better protected. As the power per unit 
of weight of fuel consumed is greater, the radius of 
action is proportionately increased. When Mr. Mc- 
Kechnie comes to speak of the future (the paper was 
written some few years ago) he is properly conserva- 
tive, reminding us that "it must be borne in mind that 
the largest marine gas engines as yet installed are of 




Armament : Ten 12-inch ; eighteen 4-inch guns. 

Outboard profile, deck plan, and hold of design for a 16.350-ton gas-driven 

battleship 





Steam 
Engine. 


Producer 
Gas Engine. 


Oil 
Engine. 


I.H.P. available for propelling the 


16,000 

1,585 tons* 
10.1 

7,250 sq. ft. 
453 sq. ft. 

1.6 lbs. 
1.66 lbs. 


16,000 

1,105 tons t 
14.48 

5,850 sq. ft. 
366 sq. ft. 

1.10 lbs. 
1.15 lbs. 


16,000 


Weight of machinery including 
usual auxiliaries, but not deck 

Area occupied by machinery,engines 
and boilers or producers.. . .. 


750 tons t 
21.33 

4,110 sq. ft , 
257 sq. ft. 


Fuel consumption in pounds per 
I.H.P per hour : 

At about J4 full power 


0.6 lb. 
0.75 lb. 



* Includes water in boilers. 

t Includes water in jackets and piping, but not coal In producers. 

X Includes water in jackets and piping. 

The plan shown provides a two-cycle gas engine, 
which may be worked either by producer gas or heavy 
oil. The compressed-air plant may be lo- 
cated in any part of the ship, and coal 
may be stored in the bunkers and oil in 
the double bottom. The gas machinery is 
divided into three groups, accommodated 
in six compartments. The ship is driven 
by four 10-cylinder vertical gas engines, 
coupled to four propeller shafts. The gas 
producers occupy the two center compart- 
ments, and in the forward compartments 
there are four sets of air compressors 
driven by gas engines. 

The advantages of the gas system in 
solving the always difficult problem of 
placing the magazines to the best ad- 
vantage, is shown by a study of the half 
plan of the ship; for it will be seen that 
each of the main magazines is located im- 
mediately below the pair of guns which it 
is intended to serve, and that there is com- 
munication between the various ammu- 
nition and shell rooms. This enables the^ 
ammunition to be readily distributed 
throughout the ship on one level. Hence, 
if any turret were put out of action, its 
ammunition could be transported below 
the armored deck for the service of other 
turrets. 

The abolition of boiler uptakes and fun- 
nels enables the turrets to be so disposed, 
w,ithout increasing the length 0/ the ship, 
as to admit of all the ten guns being fired 
on either broadside, and of six guns be- 
ing comcentrated ahead or astern. The 



insufficient size, and much experimental work must 
be done before any application to a costly battleship 
will be warranted." 

In comparison with the task of driving a 16,000 or 
20,000-ton battleship by gas power, the applications 
which have already been made to marine work, and 
particularly naval work, are very modest indeed. 
Probably the best-known system of producer-gas en- 
gine for marine purposes is that known as the Capi- 
taine, an illustration of which is herewith presented. 
The plant, which is of 30 horse-power, was illustrated 
and fully described in our issue of March 4, 1905, about 
which time it had accomplished successful demonstra- 
tions. It consists of a generator, cooling and scrub- 
bing apparatus, and the engine, all mounted upon a 
single foundation. The floor space occupied by this 
installation is 7 feet 6 inches in length by 3 feet 6 
inches in width, and its weight is about 2% tons. 
The cylinders are 27 inches in diameter by 11.02 
i^hes stroke, and. the normal speed of the engine is 
200 revolutions per minute. To determine the suita- 
bility of the Capitaine system for small powers, the 
Thornycroft firm of Chiswick, London, fitted a canal 
barge with a 2-cylinder, 35-horse-power engine, which 
was sent on an extended trip over the English canals. 
She left Brentford, fully loaded, and towing two 
ordinary canal barges, which she took to Birmingham. 
After giving various demonstrations there, she went 




on to Manchester, where further trials were had, then 
worked her way back to the Thames, Oxford, and re- 
turned to Chiswick after being away for about sixty 
days. The total fuel consumed on the round trip, 
and the various demonstration runs made at different 
places, was 5.05 tons, the engine having been under 
way for forty days during the two months. Froducer- 
gas engines of small power have also been fitted on 
canal boats or other small vessels both in France 
and Germany, and in every case, as far as can be 
learned, the plant has shown all those advantages of 
light weight in proportion to power, and 
high fuel economy, which characterize 
producer-gas engines. 

Of the success of marine gasoline en- 
gines, it is scarcely necessary to speak, 
so familiar are they to the reading 
public. It is the ideal motor for 
launches, high-speed racing craft, and 
the type of low-powered cruising cabin 
boats which has become so enormously 
popular during the past few years. 
Also, it has found an increasing field 
of usefulness as an auxiliary for sail- 
ing craft, large and small. The present 
practical limit of size for gas engines 
seems for marine purposes to be from 
500 to 550 horse-power; for above that 
size the difficulties of cooling become 
very serious. For naval purposes, the 
work with the gas engines has been 
confined to ship's launches, although 
Yarrow has turned out some successful 
gasoline torpedo boats of small power, 
and last year two river gunboats of 250 
horse-power were built by the same firm 
for work on the Danube. Of the ex- 
cellent service of the gasoline motor as 
a drive for submarines, it is not neces- 
sary to speak in detail. 
The most important work that has been done in de- 
veloping a producer-gas engine for naval purposes is 
that of the Beardmore Company on the Clyde. The 
experiments resulted in the construction of two units, 
one of 500 and the other of 1,000 horse-power. The 
first of these was applied to the old British gunboat 
"Rattler," of 715 tons displacement. The old recipro- 
cating engines and boilers were removed, and a 500- 
horse-power Capitaine producer-gas engine and auxili- 
ary plant substituted. The 500-horse-power unit was the 
largest size in which the piston could be used with- 
out water-jacketing. The engine is of the vertical, 5- 
cylinder type, working on the Otto cycle, and the gas 
producer uses bituminous coal. The displaced steam 
machinery weighed 150 tons, whereas the gas plant 
substituted weighed only 94 tons, a saving of about 
66 per cent. The trials of the ship lasted for eight 
days, during which several short runs of 45 knots or 
less total length were made. The fuel consumption 
averaged 6.46 cents per knot at an average speed of 
10.5 knots per hour. The absence of noise and vibra- 
tion in the engine room was noticeable; and the fuel 
consumption, as compared with that for the steam 
engines of the same power, was about 50 per cent less. 
A similar plant of 1,000 horse-power has been con- 
structed, and is now undergoing tests. 

Outside of the saving of weight, as shown in the 
comparison by Mr. McKechnie, and in the recent tests 
of the gunboat "Rattler," there is a 
saving of fuel consumption which, i* 
the best producer-gas engine, is fully 50 
per cent as compared with a good average 
steam plant, and of from 25 to 30 per cent 
as compared with the most economical 
steam plant. But it will be seen that a 
great advance has to be made in the size 
of the producer-gas engine before it can be 
successfully applied to a modern first-class 
battleship or cruiser. The power de- 
veloped in the engine room of such ships 
will aggregate from 25,000 to 45,000 horse- 
power. Before 45,000 horse-power can be 
developed, even on four shafts, it is evident 
'that much experimental work must be done 
to increase the size of the individual 
marine gas engine above the 500 horse- 
power at which it now stands. But as the 
size of the unit increases, the piston and 
piston rod increase to a point at which 
it becomes necessary to provide some sys- 
tem of water cooling; and this problem 
must be effectually solved before the risk 
is taken of applying the new form of 
motor to a ship calling for from 25,000 to 
45,000 horse-power in the engine room. 



Floor space, 3V£ by 7% feet. Weight, 2% tons. Horse-power, 30. 

The marine producer-gas engine as nsed experimentally on a canal boat. 
GAS-DEIVEN BATTLESHIPS AND CEUISEES. 



Preserving Vinegar. — 5 parts 80 per 
cent vinegar essence, 8 parts purified wood 
vinegar, 3% parts common salt, 1/10 part 
nitrate of potash; 1/3 part sulphate of 
potash; 50 , parts good, young wine, 1% 
part starch sugar or honey, 40 parts water. 
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A TYPOGRAPHICAL EBBOB CORRECTED. 
To the Editor of the Scientific American: 

I notice that you published my communication of 
January 14th. I feel much indebted for your kind- 
ness, hut 1 heg to he allowed to call attention to an 
error, undoubtedly typographical, in which 11 (eleven) 
appears instead of 44 (forty-four). 

My authority for this value of 44 (forty-four) hours 
for the mean interval which elapses between a solar 
outburst and the terrestrial response is Svante Arrhe- 
nius, while he again ascribes it to Ricco. An exposi- 
tion of this matter by Prof. Arrhenius may be found 
in the Scientific American Supplement for January 
11th, 1908, No. 1671. Wilfrid S. Griffin. 

Pittsfleld, Mass., February 16th, 1909. 
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A PECULIAR OPTICAL PHENOMENON. 
To the Editor of the Scientific American: 

Your readers may be interested in a description of 
the unusual, beautiful phenomenon seen in Salem, 
Va., on February. 8th at 10:45 P. M. At about that 
time, I observed a filmy cloud arising in the east 
and covering the moon. The moon's rays seemed 
caught into four bundles, like the light from a search- 
light or stereopticon. At a distance of about ten 
degrees from the moon these seemed to be shown on 
a screen as an irregular circle of rainbow colors hav- 
ing the red nearest the moon. The patches of rain- 
bow were above the moon, to its right and left. The 
one below was beneath the horizon. Around all this 
was a circular rainbow, having the violet inside, I 
think, with a radius of some twenty degrees, just 
large enough to inclose Jupiter comfortably. A half- 
hour later a student noticed the same without color 
and with the images right and left complete circles 
like the moon istelf, while the upper one was ellip- 
tical. Charles C. Grove. 

Salem, Va., February 16th, 1909. 



DID THE "REPUBLIC" CABBY SEARCHLIGHTS? 

To the Editor of the Scientific American: 

I have read page after page in the New York daily 
papers, concerning the collision between the steam- 
ships "Republic" and "Florida," but not one word have 
I found in regard to any searchlights carried on either 
of them. Is it possible that the owners of the ocean 
liners are so utterly careless of the value of human 
lives and of their own costly steamers, that they do 
not have a powerful searchlight mounted above the 
"crow's nest" on each and every ship? If they do not, 
it is an amazing thing. Even during a dense fog at 
night, the beam from a powerful searchlight, such as 
is used on a battleship, will penetrate to a distance 
sufficient to warn two approaching steamers of their 
proximity and relative positions, and so reduce the 
chances of collision, with all the horror that follows 
such a calamity. 

That only six lives instead of six hundred were lost 
in the recent collision, is because of fortunate condi- 
tions existing at the time; but the consequences of 
that calamity are none the less horrible to the rela- 
tives and friends of those six victims. 

G. Waldron Bartlett, M.D. 
Bensonhurst, N. Y., January 27th, 1909. 



THE AIRSHIP OF THE FUTURE. 
To the Editor of the Scientific American: 

In your issue of January 23d a letter is published 
under the heading "Aeroplanes in Warfare," in which 
the extreme view is taken that the flying machines of 
to-day might be determining factors in the event of 
war. This conclusion is open to serious question, first 
because the flying machine is at present more vulner- 
able than the object it would destroy, owing to the 
facts that it keeps reasonably close to the earth and is 
large enough to be a good target, besides being only 
controllable as yet in a very modest way and under 
favorable weather conditions. Great improvements can 
naturally be made, but the size and carrying capacity 
are necessarily limited, since (to quote from a recent 
magazine article) "its weight increases as the cube of 
the dimensions, while its supporting surface only as 
the square." It is more than doubtful that any im- 
portant practical results can come through any of the 
heavier-than-air machines of which the public has any 
knowledge. 

It by no means follows that aerial navigation is an 
idle dream, for the airship that can navigate the air 
as the steamship does the sea will probably soon ap- 
pear; but by that time balloons and flying machines 
will have taken their place among the relics of the 
past. The real airship of the future will no more be 
limited as to size and carrying capacity than the steam- 
ship is. It will be able to choose such atmospheric 
level as is most favorable, whether it be high above the 
clouds or near the earth. It will not be limited to a 
mere fifty-mile trip, but be capable of a sustained 
voyage of days at a speed of perhaps one hundred 
miles per hour. Then we will have aerial navigation 
in the commercial sense, and an airship that might be 
a determining factor in the event of war. Until then 
it would be wise to keep our present means of defense. 

New York, January 25th, 1909. C. A. McCreadt. 



STRESS IN A VACUUM BALLOON. 

To the Editor of the Scientific American: 

As inventors frequently propose the construction of 
a vacuum balloon, to secure buoyancy without the use 
of gas, it may be desirable to estimate the strength of 
material required to resist crushing, say in a spherical 
balloon. 

The unit stress in the wall of a thin hollow spherical 
balloon subject to uniform hydrostatic pressure, which 
is prevented from buckling, is given by equating the 
total stress on a diametral section of the shell to the 
total hydrostatic pressure across a diametral section 
of the sphere thus: 

27T7*S = '7rp7 I 
in which S may be the stress in pounds per square inch, 



p the hydrostatic pressure in pounds per square inch, 

7 the radius of the sphere, t the wall thickness. 

The greatest allowable mass of the shell is found 
by equating it to the mass of the displaced air, thus: 

4 T 7 2 1 Si = 4 t 7 s 5 2 /3 
in which s t is the density of the wall material, s 3 the 
density of the atmosphere outside. 

Now assuming p = 15, ?i/s 3 = 6,000, for steel and 
air, the equations give: 

8 = Sp S,/2li= 45 X 6,000/2 = 135,000 pounds per 
square inch as the stress in a steel vacuum balloon. 

For aluminium 5j is less, but the permissible value 
of 8 is also less in about the same proportion. 

The last equation shows that for a given material 
and atmospheric environment, the stress in the shell 
or wall of the spherical balloon is independent of the 
radius of the surface. It is also well known that the 
stress is less for the sphere than for any other sur- 
face. Hence no surface can be constructed in which S 
will be less than 3 p 5,/25a . The argument is easily 
seen to apply to a partial-vacuum balloon, since a bal- 
loon of one rath vacuum will float a cover of but one 
rath the mass and strength. 

The above result was obtained on the assumption 
that the shell was prevented from buckling; as a mat- 
ter of fact, it would buckle long before the crushing 
stress could be attained. We must conclude therefore 
that while a vacuum balloon has alluring features, the 
materials of engineering are not strong enough to 
favor such a structure. Perhaps it is nearer the truth 
to say that such a project is visionary, with the ma- 
terials now available. A. F. Zahm, Ph.D. 

Washington, D. C, December 26th, 1908. 



THE EARTHQUAKE IN ITALY. 
To the Editor of the Scientific American: 

In the January 23rd issue of the Scientific Ameri- 
can, page 82, is an article on the recent earthquake at 
Messina. 1 desire through your correspondence col- 
umn to call attention to a few facts concerning seismic 
disturbances that the writer appears to have over- 
looked. 

In the first place, he states that the Messina earth- 
quake happened "through the operation of a mechan- 
ical necessity." Just what this might be is not clear. 
Indeed, an earthquake, instead of being a "mechan- 
ical necessity," is a process in planetary evolution by 
which the earth's crust is continually settling on ac- 
count of the secular leakage of the ocean's water 
through Assures in the former's bed, thereby causing 
an enormous pressure of steam on the surface crust of 
our planet. These earthquakes are confined to the 
thin upper shell of the earth, and originate at a depth 
of only a few miles. (The earth is in a state of un- 
stable equilibrium, since its diameter is longer through 
the equator than through the poles, causing a stress 
and strain in localities.) 

This fact, together with the grinding and settling of 
the superficial rock strata, gives rise to the terrible 
world convulsions, one of which we witnessed in 
southern Italy. 

It is believed by some scientists that in this way 
great quantities of sea water will some day rush into 
the heated bowels of the planet, and shatter the earth 
by a colossal explosion, such as the moon underwent 
in remote ages past. 

Mr. Murray further states that the localities of 
' earthquakes and volcanoes are different, but here he 
is fundamentally wrong. Everyone knows that these 
two manifestations of internal activity are not only 
due to a common cause, but they are to be found in 
the same localities. To cite a few examples: Mount 
Etna is but 32 miles from the devastated Messina. 
Herculaneum and Pompeii (two buried cities which 
were more than once visited and finally destroyed by 
disastrous earthquakes and volcanic eruptions com- 
bined) nestle close under the smoking crater of Ve- 
suvius. The earthquake at Kingston, Jamaica, which 
occurred, if I am right, on December 24th, 1906, was 
followed by a devastating "tidal wave" which swept 
over the city. 

The disaster at Martinique on May 10th, 1902, when 
the top of Mont Pele was blown off by a terrific ex- 
plosion and lava rained down upon the stricken city 
of St. Pierre, was accompanied by slight quakes. 

The eruptions from the volcanoes Mauna Loa and 
Kilauea (in the Sandwich Isles) and Krakatoa in the 
Strait of Sunda are nearly always combined with se- 
vere earth tremors. 

According to Mr. Murray, the terrestrial heat is 
slowly declining because of radiation into space, but 
the earth does not radiate heat as the sun or stars; 
it is surrounded by a cool crust, through which prac- 
tically none of its inherent heat penetrates. 

Ninety-nine and seven-eighths per cent of the heat 
on the earth's surface comes from the sun and is ab- 
sorbed by the atmosphere. Nor does it follow that 
the bulk of the earth is diminishing on this account, 
but the crust is sinking in places and rising in others. 
(See "The Earth a Failing Structure," by John F. 
Hayforth in Scientific American Supplement No. 
1677.) Earthquakes are not caused by the shrinking 
of the earth's crust, but by the settling of the rock 
strata. This is directly caused by the seepage of sea 
water into the earth's interior, where it is converted 
into steam at a high pressure. This steam finds an 
outlet at the point of least resistance, and so we have 
a volcano. The continual discharge of matter under- 
mines the surface crust, which settles unexpectedly. 
The fact that volcanoes and earthquakes are in the 
same localities and near the sea supports this theory. 
As to the distribution of earthquakes, the points of 
greatest activity lie in a zone encircling the earth on 
lat. north about 37 deg,' 

According to Major de Montessus de Balore, etc., 
the greatest number of earthquakes in any one coun- 
try on the earth in the last fifty years is Italy, with 
. 27,700. Japan is a close second with 27,570. There 
is a considerable gap until Greece is reached, with 
10,300. It might be mentioned that San Francisco, the 
scene of the April 18th, 1906, quake disaster, is in 
lat. N. 37 deg. 47 min., while Messina is in lat. N. 38 
deg. 9 min. — certainly very close. 

Mr. Murray assures us that the moon was "once the 
center of great volcanic activity." This statement, 



when examined in the light of recent discoveries about 
our- satellite, is not tenable. The multitude of craters 
with which the moon is pitted are not of a volcanic 
origin. The lunar craters, far from being shaped like 
the average volcanic craters on this earth, have their 
floors level with the general lunar surface, and in 
nearly every instance there is a cone in the center. 
On the earth there are about 3,000 craters of all sizes, 
from Mount Vesuvius down to little craterlets. On 
the visible five-eighths of the moon turned toward us 
are 33,000 craters, as against 3,000 on the earth. 

Many writers assume a special form of volcanism 
on the moon adapted to the physical peculiarities of 
that orb, and thus imagine that they have got over 
the difficulty. But the terrestrial craters are never 
more than 4,000 feet deep, as compared to an average 
depth of 12,000 feet for lunar craters. Take two lunar 
craters, Albategnius and Clavius. Three or four 
smaller craters are grouped around and impinge on 
the rim of the main crater. Fragments from a meteor 
in falling would very likely scatter over the crater 
formed by the main body of the meteor, and thus make 
craterlets. 

All the craters in the Mare Humorum, Mare Nec- 
taris, and around crater Tycho literally honeycomb 
that quarter- of our satellite. But when we come to 
the Mare Imbrium and Mare Serenitatis, all of the 
few craters there are filled to their rims with the 
liquid matter of a giant meteor, which, striking the 
Mare Imbrium with terrific force, splashed over a 
wide part of the moon's surface, filling up the craters 
formed previously. (See Prof. G. K< Gilbert's address 
before the Philosophical Society at Washington on 
December 10th, 1892, and published in abstract in As- 
tronomy and Astrophysics for March, 1893.) 

Donald P. Beard. 

Nevada City, Cal., January 29th, 1909. 



CURIOSITIES OF NUMBERS. 
To the Editor of the Scientific American: 

In a letter signed by Dr. G. Vacca, which was pub- 
lished in your issue of December 19th, 1908, on the ques- 
tion of whether any number (or all numbers) can be 
expressed by the difference between two squares, a 
very positive denial is made as to the truth of the 
proposition. Also the unqualified statement is made 
that "none of the numbers of the form 4ra 4- 2 can be 
expressed as the difference between two squares." This 
last statement, if made without any qualifying condi- 
tions, is certainly erroneous. A formula which will 
solve the problem for all classes of numbers (odd, 4ra 
and 4ra + 2) may be developed as follows: 

Let X be the difference between two squares. 
" Let L be the lesser of the two numbers to be squared. 

Let D be the difference between the two numbers to 
be squared. 

Let L + D be the greater of the two numbers to be 
squared. 

Then (L + D) 2 — L 2 = X. 
2LD + D 2 <=X. 

This last equation, when arranged to show the value 
of L in terms of X and D, yields a formula as follows: 
X — D* 

= !,. 

2D 

A mere inspection of the equation 2LD + D 2 = X 
will show that D must be a divisor of X such that D 2 
is less than X. It is also plain that as D may be the 
difference between two consecutive numbers, the unit 
must be considered as a divisor. 

Using the above formula, and taking any number, 
which it is desired to express by the difference between 
the squares of two numbers, for X, and with D as any 
perfect divisor of that number as shown above, the 
lesser of the two numbers L is easily determined. Then 
this lesser number L plus their difference D is the 
greater of the two numbers. 

As for example, it is desired to express the number 

21 by the difference between the squares of two num- 

, bers. It has two perfect divisors 1 and 3 whose squares 

are less than 21. Either of the two may be used for D; 

21 — 3 2 

say 3 is taken. Then it will be as follows: = 

2X3 
2, the lesser number. 2 +'3 = 5,. the greater number. 
5 2 — 2" = 21; or if 1 had been used for D, it would 
have resulted thus: ll 2 — 10 2 = 21. 

Applying this formula to the series of numbers 6, 10, 
14, etc., will give results that show that it is true that 
these also may be expressed by the difference between 
two squares. As all numbers in the form of 4ra + 2 are 
multiples of 1 and 2, it follows that each may be ex- 
pressed in this way by either one of two pairs of 
squares; in some cases by more. It will work out as 
follows:. 

6 c=! 3.5 2 — 2.5 2 also 2.5 2 — 0.5 2 . 

10 = 5.5 2 — 4.5 2 also 3.5° — 1.5 2 . 

14 = 7.5 2 — 6.5 2 also 4.5 2 — 2.5°. 

18 = 9.5° — 8.5 2 also 5.5 2 — 3.5 2 also 4.5 2 — 1.5 2 . 

The question then arises whether fractions are ever 
admissible in the discussion of the properties of whole 
numbers. It seems plain that they should be admitted 
in cases where they are necessary to prove the truth of 
a general statement as to whole numbers; as, for in- 
stance, in the very simple statement that "the square 
of any number equals four times the square of half of 



that number. 



." iV* = 4 I — I. 



The fact that in all cases 



where N is an odd number, the N divided by 2 has a 
fractional termination, does not disprove the proposi- 
tion at all. It is true regardless of the fact that frac- 
tions enter into the solution. Likewise, in the propo- 
sition that all numbers may be expressed. by the differ- 
ence between two squares, the fact that numbers in 
the form of 4ra + 2 can only be expressed by the dif- 
ference between squares of numbers having a fractional 
termination, does not disprove the proposition. It is 
true in all cases. 

This is sent with apologies for offering anything bo 
-simple to the Scientific American. 

Frank Newcomb. 
Beeville, Texas, January 15th, 1909. 
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AERONAUTICAL NOTES. 

THE AERONAUTIC SOCIETY AEBOPLANE. 

It was announced on March 3rd at a meeting of the 
Aeronautic Society hy Lee S. Burridge, the president, 
that he had concluded a contract for the purchase 
of a $5,000 aeroplane for the Society's first public ex- 
hibition this year at Morris Park. 

The contract is with Glenn H. Curtiss, of Ham- 
mondsport, N. Y., member of Dr. A. Graham Bell's 
well-known Aerial Experiment Association, who, in 
the Association's aeroplane, the "June Bug," built 
at his factory, has made many successful flights at 
Hammondsport, chief of which were those of July 
4th last, when he won for the first time the Scientific 
American trophy. 

Arrangements have also been made with Mr. Curtiss 
for him to give public demonstrations of flight for 
the Society at Morris Park. The Society is converting 
the old race-track into a first-class aerodrome. The 
grandstand will accommodate thousands of spectators 
who will undoubtedly gather there to see Curtiss fly, 
and to witness the aeroplane races which will take 
place. 

The Aeronautic Society is thus the first aeronau- 
tical body in America to purchase an aeroplane. 

The' first public flights by Mr. Curtiss in New York 
city are to be made at Morris Park early in the 
month of May. 

In describing the new machine, Mr. Curtiss states 
that it will be in many ways different from the aero- 
planes made for the Aerial Experiment Association. 
The main surfaces, of about 30 by 4 feet, will be paral- 
lel and not arched as in the "June Bug." It will have 
front and rear rudders controlled entirely by the avi- 
ator. The transverse stability will be maintained 
automatically by a new device. There will be many 
features that are novel, although not untried. The 
weight will be about 600 pounds, which is much 
lighter than the average of the machines now flying. 
The aeroplane will be capable of Iffting 200 pounds. 
The engine will be a 4-cylinder, water-cooled motor 
of 25 horse-power, which experience has taught is suffi- 
cient. The propeller, of 5% feet diameter and the 
same pitch, will be mounted upon the engine crank- 
shaft at the rear. The frame of the aeroplane will be 
of spruce wood and the surfaces of rubber-impregnated 
silk. 

The aeroplane will be mounted upon a 3-wheeled 
chassis, and it can be started either by running along 
on the ground under its own power or by being jerked 
suddenly forward - by a falling weight, as is the 
Wright machine. It will have a speed of over 40 
miles an hour, and Mr. Curtiss expects to make sev- 
eral new records with it. 

A NEW AERONAUTIC MANUFACTURING COMPANY. 

Immediately following the news of the purchase of 
an aeroplane by the Aeronautic Society came the an- 
nouncement last week of the formation of a $300,000 
company organized by Mr. C. F. Bishop, the president 
of the Aero Club of America, for the manufacture of 
aeroplanes and dirigibles. A. M. Herring, the aero- 
plane inventor who is under contract to supply the 
government with a 2-man machine by next June, has 
a large interest in the new company, to which he will 
assign his American patents upon automatic stability 
devices, etc., when they issue. G. H. Curtiss is also a 
principal stockholder, and for the present the aero- 
planes and motors will be built at his plant at Ham- 
mondsport, N. Y. The aeroplanes to be produced are 
to have all the improvements devised by Herring 
and Curtiss, and they are to sell at $7,500 each. It is 
also proposed to build gliders for $600. Capt. T. A. 
Baldwin will attend to the manufacture of dirigible 
balloons, several of which will be constructed shortly. 
The co-operation of the leading experimenters in both 
lighter-than-air and heavier-than-air apparatus should 
do much toward furthering a rapid development of 
aeronautics in America. 



An Important Reduction of magnetic 
Observations. 

The variation of the magnetic needle with time and 
place is a matter of such vital interest to the naviga- 
tor and the land surveyor, not to mention the scientific 
investigator, that the study and publication of data 
bearing on this phenomenon regularly must be under- 
taken under government or other auspices that will 
insure accuracy and completeness. The navigator must 
have information which will enable him to correct 
the courses as indicated by his compass, and the sur- 
veyor in running the lines of a piece of land as given 
in an old deed or other description must be able to 
allow for the change in direction of the old compass 
bearings. Therefore much practical importance at- 
taches to. the work of the Division of Terrestrial Mag- 
netism of the United States Coast and Geodetic Sur- 
vey, and this among persons interested has been 
heightened by the recent publication of "United States 
Magnetic Tables and Magnetic Charts for 1905." In 
past years it has been the custom of the Coast Survey 
to prepare magnetic chans for some period in advance 



of the date of issue, but the greater attention recently 
paid to magnetic studies makes it evident that the 
secular changes on which such charts are prepared are 
none too well understood in detail. Accordingly it 
was decided to prepare tables and charts for the year 

1905 corrected to that date with all possible precision, 
and in the light of observations rather than the esti- 
mates. The work involved in this volume was under 
the direction of Dr. L. A. Bauer, who in the fall of 

1906 resigned from the Survey to become director of 
the Department of Terrestrial Magnetism of the Car- 
negie Institution, and the great development into a 
harmonious and comprehensive plan under which 
magnetic research has been and is being carried on 
by these two agencies is in large measure due to his 
efforts. 

Terrestrial magnetism aside from its practical appli- 
cation, represents an interesting aspect of modern 
science. Ordinarily, we conceive of the processes of 
nature as involving long periods of time, as in the 
formation of continents or in the evolution of animal 
forms, or at the other extreme some sudden cataclysm 
as an earthquake, so that when a series of natural 
phenomena involving a swift and ceaseless change in 
so short a period as five or ten years is occurring, as 
in the earth's magnetism, it is indeed difficult to realize 
and understand it. In fact the problem becomes more 
difficult in the development of present-day science. In 
the early part of the nineteenth century a famous 
scientist remarked that once discovered the laws of 
nature were simple, but to-day that statement hardly 
can hold where a wealth of data obtained by observa- 
tion and experiment often shows conclusively that the 
laws of nature are complex to an extreme. Thus in 
looking at charts of equal magnetic declination, in- 
clination and intensity it will be noted that the lines 
showing these quantities are very irregular and are 
not the smooth flowing curves by which the distribu- 
tion of the earth's magnetic force on land once was 
indicated. 

Local and other conditions, shown by a number 
of observations, are such that to-day the irregu- 
lar curves are the normal ones, and those that are 
regular either must be dismissed as conventional 
drawings or considered as based on an inadequacy of 
observation. The work recently published gives tables 
of the observed magnetic elements at many points in 
the United States as far as available and their values 
reduced to the date January 1, 1905, from observa- 
tions made at over 3,300 stations, over two-thirds of 
which were occupied by. the Survey from 1899 to 
1906. 

These stations averaged about 31 miles apart with an 
average of one for every 973 square miles. The ob- 
servations were made on a common system and in- 
strumental errors so far as possible were eliminated. 
In addition observations were made at sea from the 
vessels of the Survey. The charts accompanying the 
tables show declination, Inclination, horizontal in- 
tensity, vertical intensity, total intensity, magnetic 
meridians, and secular motion and horizontal inten- 
sity secular variation curves. 



The Cnrrent Supplement. 

The current Supplement, No. 1732, opens with a 
strikingly illustrated article on three bird habitat 
groups which have recently been mounted in the 
American Museum of Natural History. One group 
shows the duck hawk and its nest on the Hudson 
Palisades. Another group illustrates bird life in the 
New Jersey Hackensack Meadows in August; and 
the third shows part of a colony of white egrets of 
South Carolina. Other articles that deserve to be 
mentioned are those entitled "New Process for the 
Impregnation of Timber," "Vacuum Distillation," "A 
Model Atom," "Chemical Effects of Magnetism," 
"Limit to the Number of Marine Organisms." Dr. H. 
Decker writes instructively on the subject "Man as a 
Machine." An estimate is made of the available coal 
supply of the United States. Percy Longmuir con- 
tributes an article on Alloys. Hudson Maxim's imag- 
inative artiele on the "Warfare of the Future" is 
concluded. Somewhat allied is the article on mili- 
tary tactics and the dirigible airship. Prof. Reginald 
Fessenden contributes by far the most important arti- 
cle in the Supplement, namely, that on wireless 
telephony, in which he traces its history and present 
status. G. K. Gilbert's admirable study of Earth- 
quake Forecasts is concluded. The usual Engineering, 
Science, and Trade Notes are also given. 



A Chance for Rubber Heel Inventors. 

The inventor of a well-known, widely-advertised 
rubber heel for shoes has expressed a desire to exam- 
ine patents covering rubber heels, or even mere ideas. 
Inasmuch as many readers of this journal are in- 
ventors of rubber heels, it will give the Editor pleas- 
ure to place them in communication with this manu- 
facturer. Inquirers should send in print'ed copies of 
their patents to be forwarded, if their ideas are 
patented. 



THE H'CALL'S PEBBY HYDBO-ELECTBIC POWER 
PLANT. 

BY WILLIAM ALLEN. 

A most notable hydro-electric engineering project 
is being carried out on he Susquehanna River. It 
is an interesting fact that this water course, although 
one of the most important in the United States, has 
been literally running to waste. Although the river 
drains an area of nearly 30,000 square miles and is 
350 miles in length, as yet the power developed from 
it has been so small as to be insignificant in com- 
parison with what can be obtained by the plant we 
have referred to. 

In a distance of 60 miles examined by engineers, 
it is estimated that this river would afford over 400,- 
000 electrical horse-power, were a series of dams and 
generating stations installed where sites are avail- 
able. The McCall's Ferry dam, as it is termed, has 
been built on this section at a site where it is cal- 
culated fully 150,000 horse-power can be developed. 
While the river is. very wide at this point, an island 
dividing it into two channels enabled the builders 
to construct a barrier where the volume of water and 
the current at flood height might otherwise have ren- 
dered the project impossible. As it is, plans had to 
be made with a view to resisting the force of the ice 
fields which come down the river with the spring 
freshets, also to provide for the great difference be- 
tween the height of the river at high water and at 
low water, which at times is no less than 30 feet. 
The total width of the Susquehanna at McCall's Ferry 
is nearly 3,000 feet, consequently a barrier of these 
dimensions had to be erected. As the photographs 
show, the dam is an imposing structure. In height it 
ranges from 60 feet to 100 feet, while its width at the 
bottom is no less than 68 feet, tapering to the crest 
in a parabolic curve. An idea of the amount of ma- 
terial in the work is given when it is stated that 
nearly 400,000 cubic yards of concrete were set be- 
fore it was completed. As the illustrations show, it 
is of the ogee type, designed especially to withstand 
the ice packs, also the debris which is brought down 
on flood currents in addition to the great volume of 
water. 

For a distance of 2,650 feet the McCall is a dam of 
the weir type. Consequently, it is believed that the 
annual flood will carry the floating matter over it 
without doing damage, since the river reaches such a 
height in flood time that the depth of water on the 
crest of the dam will at times be fully 15 feet. The 
sides of the barrier, however, have been constructed 
of a special thickness, and are considerably higher 
than the weir section, being built at such an angle 
that they do not offer direct resistance to the water 
course. In fact, the engineers have taken advantage 
of curves and angles wherever possible, so as to 
divert the force of the flood current. 

The building of the main dam and the power canal 
necessitated much preliminary work, owing to the 
difficulties of placing a barrier across this water 
course. It was necessary for the false work to be of 
the most substantial character, and one of the first 
steps was the construction of another massive viaduct 
nearly across the river. This outlay alone was $200,- 
000, because the bridge was 2,000 feet in length with 
a width of 50 feet, on which were laid four railway 
tracks. The work was necessary in order to furnish 
a site for the concrete and other supplies and for the 
mechanical conveyors which transferred the material 
into the bridge forms. Although the viaduct was in 
itself a structure which might be considered perma- 
nent, it was only built for the purpose of facilitating 
the construction of the dam in lieu of wooden and 
other false work, and was later destroyed. 

It was necessary to build a cofferdam of unusual 
strength to meet the emergency. Work was begun 
upon this from the east side of the river, and the water 
diverted from a section of the channel about three- 
fourths of a mile in width. Here the permanent 
structure was taken up, the barrier being formed in 
piers with a space of about 50 feet between each. After 
this section was completed, a second cofferdam was 
built from the west side, and the operation was re- 
peated. Thus the dam in sections extended across the 
river, but owing to the method of construction, the 
spaces between the piers, left to allow., the water to 
flow through during the work, are easily being closed, 
as operations can be carried on without hindrance 
from the rise and fall of the river. The plan of build- 
ing the cofferdam was to construct huge timber cribs, 
16 feet by 35 feet, their bottoms being modeled to fit 
the river bed, which were floated down by means of 
heavy cables and then sunk in position 10 feet .apart. 
The spaces between the cribs were then closed with 
stop-logs, and the whole upper, face of the dam 
sheathed with planks and with dirt. Dump cars pulled 
by small engines, which ran out over the cribs, brought 
the dirt from the island. 

For the mixing of the concrete to be used in build- 
ing the main dam and power house, the company 
erected a large plant. Eight Smith mixers with a 
capacity of 2,000 cubic yards a day were in a 



204 



building 200 feet by 50 feet. The mixers were placed 
under chutes connecting with bins above, which con- 
tained the crushed stone, sand, and cement used in 
the mixing. There were 32 of these bins in all. Next 
to the concrete plant a 
store house for the cement 
was erected. All the drills 
and the hoists on the der- 
ricks were worked by com- 
pressed air, furnished by 
two 350-horse-power Cor- 
liss engines. In the same 
engine house was in- 
stalled the dynamo that 
furnishes the entire 
works, houses, etc., with 
electric lighting and tele- 
phone service. 

At Conowingo,. 14 miles 
below McCall's Ferry, the 
company opened two im- 
mense quarries, giving 
employment to 400 men. 
The quarries are about a 
mile apart, one having a 
rock face 2,000 feet long, 
and the other a rock face 
1,000 feet long. Both 
quarries are adequately 
tracked, and the rock as 
it is taken from the quar- 
ries is swung out over the 
tracks on large cables and 
then dumped into cars. 
These cars are drawn by 
engines to a large stone 
crusher, which the com- 
pany has erected near the 
railroad station at Cono- 
wingo. The sand for the 
concrete is dredged from 
the bottom of the Chesa- 
peake Bay off Elk River, 
and brought to Port De- 
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posit on a fleet of ten barges. As soon as it arrives 
at the company's dock at Port Deposit it is taken 
from the barges by two suction pumps and dumped 
into the waiting cars, which haul it up to McCall's 
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View showing the steel forms used in molding the face of the dam. 



Perry, a distance of 21 miles. The power house, 
which contains the electrical installation, is 80 
feet by 500 feet and is equipped with ten Swiss 
twin-turbine motors, parallel outward flow, each with 

a capacity to generate 
13,500 horse-power. The> 
water which turns the 
wheels of the turbines 
passes through ten large 
conduits to the wheels at 
the rats of 16,000 gallons 
a second. After turning 
the wheels, this water is 
discharged into the old 
river bed below the dam. 
The main difference be- 
tween this plant and the 
ones at Niagara lies in 
the fact that no wing dam 
had to be built, and that 
the water furnishing the 
power, instead of passing 
to the turbine wheels 
through conduits, drops 
down into rectangular pits 
in which are located the 
turbine wheels. This in- 
stallation will give the 
McCall's Perry plant the 
largest capacity of any in 
the United States with the 
exception of those at Ni- 
agara Falls. The size of 
the power house can be 
appreciated by noting its 
dimensions. It is one of 
the most complete of its 
kind in the country, being 
equipped with permanent 
electrical apparatus for 
lifting and transferring 
parts of generating units 
and other heavy machin- 
ery which may be in- 




View of the McCall's Ferry dam and hydro-electric power plant as it will look when completed. 




Details of the power house construction, showing conveyors and 
concrete molds- 



Section of dam complete, showing proportions as compared with the size 

of a man 



THE X'CALL'8 FEEEY HYDBO-ELECTE1C FOWEB PLAJSTT. 
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stalled In future. The lifting and conveying mechanism 
is operated by an individual motor plant. 

Within a radius of 75 miles from the site of the pro- 
ject are situated a number of manufacturing centers, 
including the cities of Baltimore, Washington, Harris- 
burg, York, Lancaster, and Philadelphia. With the 



structure cannot move over a proportionally larger 
area. 

This system of construction has the further ad- 
vantage that the size of the machine may be indefi- 
nitely increased with an increase of weight only 
directly proportionate, whereas in machines composed 













Front view of the aeroplane, showing horizontal and vertical rudders, radiator, and steering wheel/ 

The machine is mounted upon runners placed below its central portion. 



present system of electrical transmission for power, 
the current can be conveyed to any of these points. 
Consequently, the location is adjacent to a very large 
source of consumption, saying nothing of an extensive 
mileage of street and interburbah railways, which it 
may furnish with current. Although the current will 
have to compete with steam, as 'fuel in this part of 
the country is sold at a very low price, owing to the 
proximity of the soft coal mines,- the calculations of 
the electrical engineers are that electrical power can 
be generated and supplied to any point in the entire 
territory at a lower cost than steam power can possi-' 
bly be generated, owing to the character of the gen- 
erating machinery and the low cost and abundance 
of the water power. - 

The plan of the promoters to serve such a wide field 
with electric power, in spite of the competition due 
to the low price of steam coal, will be followed with 
interest, for the reason that nearly all of the gener- 
ating stations recently built on water-power sites- have 
been in sections where it was impossible for industries 
to be supplied with coal or other fuel except at a very 
high price, usually far in excess of the rates paid by 
manufacturers, in the radius of McCall's Ferry for 
fuel. 

Altogether, the project represents an investment of 
about $10,000,000. It has been taken up after an in- 
vestigation made by Mr.' William Barclay Parsons Mr. 
Cary T. Hutchinson, and' other noted experts. The 
work was done under the general supervision of Mr. 
Hutchinson. 

<»<«>«■ 

TEST OF THE BELL TETBAHEDBAL-CELL AEROPLANE 
IN NOVA SCOTIA. 

The accompanying photographs show Dr. Alexander 
Graham Bell's aeroplane "Cygnet II;" which was recent: 
ly tried in Nova Scotia.. The construction of the "Cyg- 
net I" has already been described in our columns, this 
being on the principle of the tetrahedral kite. Dr. Bell's 
idea is that the: difficulty experienced in aeroplanes 
composed of a few large planes, of maintaining the 
center of air-pressure coincident with the center of 
gravity, may be overcome by dividing the supporting 
and guiding planes into as large a number as pos- 
sible of tetrahedral cells; as the center of air pressure 
upon any one pocket cannot move outside the area 
of that pocket, the center of pressure of the whole 



of a few large planes, the necessary strength of con- 
struction causes the weight to increase as the cube of 
the dimensions. 

In December, 1907, Dr. Bell tested the "Cygnet I" 
by towing it as a kite above Lake Bras d'Or, near Bad- 
deck, N. S. Upon that occasion the late Lieut. T. E. 



The "Cygnet II" is larger and somewhat different 
shaped than its predecessor. As can be seen from the 
photographs, it is composed of a great number of 
tetrahedral cells, or V-shaped surfaces. The 8-cylinder 
V motor and radiator are mounted upon the rear of 
a triangular frame extending through a cut-away part 
of the aeroplane, at the center, while the aviator's 
seat is at the front of this frame. The motor, of 3%- 
inch bore by 4-inch stroke, develops 35 horse-power 
at 1,000 R. P. M. It drives the large propeller by 
means of sprockets and chain. The propeller makes 
1,500 R. P. M. to 1,000 of the motor. This engine will 
develop 50 horse-power and it weighs complete, but 
without water, 202 pounds. 

A double-surface horizontal rudder and a single 
vertical rudder are arranged upon a bamboo frame 
that projects out in front. Both rudders can be op- 
erated by a single steering wheel. The aeroplane is 
mounted upon, three runners for the purpose of test- 
ing it upon ice. 

It was not supposed that the power of the engine 
would be enough to start the machine or even to 
maintain a sufficient speed to support it in night, but 
it was proposed to determine, by observation of the 
difference between the towing force required to keep 
the machine suspended with and without the engine, 
how much power would be required in free flight. 

Unfortunately, however, the propeller shaft sheared 
oft early in the trials and no positive data were ob- 
tained. That the fault was not with the engine was 
sufficiently proved by the later success of the latter 
in the aeroplane "Silver Dart" to which it was trans- 
ferred. 

After having previously made over a dozen practice 
flights at Hammondsport, N. Y., Mr. J. A. D. McCurdy 
flew completely around Lake Bras d'Or, a distance of 
about 4% miles, at a speed of about 40 miles an boar 
and at an elevation of about 30 feet, or February 24th. 




The aviator and power plant of the "Cygnet II." 

Much of the framework is constructed of bamboo. The aviator sits at the front end of a triangular body frame while the motor and 

radiator are located at the rear of this frame. 



Selfridge went up to a height of 168 feet, and remained 
aloft for seven minutes. He was greatly impressed 
with the stability of the kite and the feeling of security 
he had when in it. An illustrated account of this 
test was published in Supplement No. 1681. 



A trial flight of half a mile made the day before was 
the first to be made by any motor-driven aeroplane in 
Canada. Mr. McCurdy is anxious to compete for the 
Scientific Amebican Trophy, and he may attempt to 
make the 25-kilometer flight required before he returns. 
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Bear view of the aeroplane, showing its shape and the arrangement of the tetrahedral cells 

The large wooden propeller is chain-driven from the 8-cylinder engine placed below. 



The 50-horse-power, 8-cylinder water-cooled Cnrtiss motor. 



The valves are of the concentric type, mechanically operated. Copper water jackets 

are used. 
FIRST TEST OF THE BELL TETRAHEDRAL-CELL AEROPLANE "CYGNET II" IN NOVA SCOTIA. 
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A WIBELESSLY-CONTBOI.LED TORPEDO. 

The attempts made by Tesla in this country, by 
Orling at. Stockholm, and by Armstrong at Portsmouth 
to control torpedoes by the wireless transmission of 
impulses, have recently been repeated in France by 
an engineer named Gabet, who seems to have attained 
more satisfactory results. 

In appearance Gabet's torpedo resembles the stan- 
dard Whitehead. Above it a float or longitudinal buoy 
is supported, which serves to carry the aerial and to 
serve as an indicator of the torpedo's direction of 
travel and its position. The length of the torpedo 
proper is 29% feet; its weight is 8,800 pounds; its 
explosive charge is 1,980 pounds. 

The experiments recently conducted at Chalons were 
limited to tests of buoyancy and stability. More rig- 
orous trials, which will reveal any inherent defect in 
maneuvering ability, will be conducted at Paris on 
the Seine. 

The torpedo necessarily includes in its construction 
a means for operating propelling and steering appa- 
ratus by wireless signals without interference. The 
main feature of the controlling mechanism is a kind 
of paddle wheel, which closes the proper electric cir- 
cuit by bringing the corresponding blade of the wheel 
into horizontal position. The wheel is driven by a 
pawl attached to the armature of an electromagnet, 
each closure of the magnet circuit bringing the blade 
into the position occupied by the preceding blade. By 
sending short impulses, the operator can bring the 
blades successively into horizontalor contact position, 
and stop the rotation when the desired blade has 
reached that position. Obviously, several other blades 
besides the right blade are brought into the contact 
position during this process. To prevent the closure 
of the corresponding circuits, and to permit only the 
right blade to complete a circuit, Gabet delays the 
electrical action of each blade, so that the unrequired 
blades may turn without electrically disturbing the 
mechanism. Only the proper blade is held in place 
long enough to complete its circuit. To this end, each 
blade carries a serpentine glass tube containing a 
little mercury. When the blade . is in its uppermost 
position, the mercury naturally collects at the lower end 
of the tube. When the. rotation of the wheel carries the 
blade below the axis, the mercury naturally flows 
down to the outer end of the tube. If a blade is 
arrested in the contact position, it is slightly inclined 
downward, so that the mercury winds slowly from one 
end to the other or contact end of the tube. Five 
seconds elapse for the transit. Hence if the impulses 
are made at intervals of less than five seconds, none 
of the circuits that operate the' 
torpedo is closed until the desired 
blade has reached the contact posi- 
tion, and has been allowed to re- 
main there longer than five seconds. 
Each operating circuit terminates 
in one of the rings shown on the 
axis of the wheel. 

If the wheel has eight blades, two 
can be used to make and break the 
circuit of the magnet which drives 
the wheel and six to accelerate, re- 
tard, or stop the torpedo, and to 
turn its rudder to the right or left, 
or to hold it straight. As each 
blade arrives at the contact posi- 
tion, a light flashes up so that the 
operator on ship or shore can fol- 
low the torpedo's behavior. Five 
seconds are always allowed him to 
cor'rect mistakes. 




The paddle-wheel signal distributor. 
(Eight blades.) 

orange-brown stamp is now catalogued for 1909 at $75, 
and the same stamp which has been used for postage 
holds to the same value as the unused. Of the Puerto 




Diagram of a distributor with four blades. 

Principe blue-green stamps with the black surcharge 
very few were quoted in the catalogue for 1908, but 
the book for 1909 will show many new prices far above 




the previously quoted ones. Among these the used 
5-cent surcharged on the 2-milesimas blue-green stamp 
is quoted at $65, and the 5-cent on 4-milesimas blue- 
green stamp is quoted at $100; the 3-cent surcharged 
on the 1-milesima blue-green stamp is listed at $30; 
the 3-cent on 2-milesimas blue-green at $40, and the 
same stamp showing the misspelled surcharge "eents" 
for "cents" has by its rarity been boosted to $60. 

Many errors were made in the printing of the Canal 
Zone stamps, all of which are valued highly. The 
price of the used 5-cent blue stamp, with the inscrip- 
tion spelled "Panaam," is placed at $20 in the new 
catalogue. Another stamp of the same kind, but with 
a final "A" raised, is to bring $25, and a third with a 
bar at the bottom is valued at the same price. 

The greatest attraction to the collector of the sur- 
charged Cuban- and Canal Zone stamps is their very 
recent issue, and careful watch of correspondence often 
enables a collector nowadays to pick up a rare speci- 
men of these makeshift stamps which happens to be 
floating around. 

The recent changes that have- been made in the 
value of the Philippine stamps are marked. The one 
real slate-blue stamp of 1854, showing the misspelled 
word "Corros," is now recorded with a value of $80 
unused and $75 for the used ones. The 5-cent pale 
vermilion stamp of 1855 is now listed at $65 unused 
and $27 used. Another error stamp is the 8-cent on 
the 100-milesimas carmine stamp of 1879, with the 
inscription, "CoTeros." This stamp; is listed at $3 used 
and $15 unused. The Philippine stamps of 1881-8 issue, 
with the surcharge inverted, are now quoted at good 
prices. The 20-cent on 8-cent brown inverted sur- 
charged stamp is listed at $10, either used or unused, 
the 2-cent on 24 8-cent ultramarine inverted surcharge 
stamp at $20, and the 10-cerit on 2-cent carmine in- 
verted at $12.50, unused. 

Quite a number of substantial increases have taken 
place in the value of certain Chinese stamps. The 
unused 3-cent red stamp of the 1877 issue, with $5 
surcharged in black, advanced from $25 to $40. Of the 
Chinese 1873-:5 issue, the 16-cent green stamp sur- 
charged "3 Cand" (candareens) is now placed in the 
catalogue at $75, unused. The 8-cent gray-blue stamp 
surcharged "1 Cand" is likewise valuable, having re- 
cently been catalogued at $60 in either the used or 
unused condition. The Chinese 12-cent light brown 
stamp, with "1 Cand" surcharged of the 1877 issue, is 
priced at $75 unused and $65 used. A variety of the 
Chinese recent issue of 1893, 5 cents in denomination, 
blue and black in color, with the black inscription 
inverted, when unused is valued at $30. 

That man is prone to error is 
shown by the many mistakes made 
in the engraving of plates and the 
printing of stamps. It would seem 
an utter impossibility for so many 
slips to happen where a work is 
checked and proofed by a great 
number of persons, and it only 
goes to prove the old saying that 
the man that never makes a mis- 
take does not exist. 



View showing method of attaching float to torpedo. 



Valuable Postage Stamps. 

Postage stamp issues of the 
Canal Zone, Porto Rico, the Philip- 
pine Islands, and Cuba have re- 
cently had a decided influence on 
the stamp values, owing to the 
fact that collectors have found odd 
issues among these stamps. Many 
new prices will be placed in the 
1909 catalogue for the first time. 

Among these are the stamps of 
Puerto Principe, the chief of these 
rarities being' the orange-brown 
stamp surcharged "3 Cents" on a 
Cuban stamp, of the denomination 
Of 3 milesimas. , This stamp has 
been erroneously quoted by some of 
the foreign catalogues at $30, al- 
though recently a specimen . sold 
for $87, and is now catalogued! in 
this country at $100. , The * new 
quotation on Hie ^used 3-milesImas 
orange-brown stamp of the same 
issue, with the "3 Cents" sur 
charged, but with the letters on 
the surcharge • upside ''down,' . is 
worth to-day $,75._, The 5-cent sur- 
charge on the unused 1-milesima 




WIBELEBSLY-CONTBOLLED TOBFEDO, WITS FLOAT AT THE SURFACE. 



Electrolytic Reduction of Indigo. 

An attempt to reduce indigo to 
indigo white by the electrolysis of 
a solution of sodium carbonate con- 
taining finely divided indigo in 
suspension having proved unsuc- 
cessful, the failure was attributed 
to the possible recombination of 
the nascent hydrogen atoms into 
inert molecules, before coming in 
contact with the particles of the 
indigo. 

The correctness of this theory 
was proved by the success, of the 
experiment when a conducting pow- 
der, graphite or metal filings, was 
mixed with the indigo. The caus- 
tic soda which is set free by elec- 
trolysis aids in effecting the com- 
powders are too coarse or insuffi- 
but its practical application pre- 
In theory, the process is perfect, 
plete solution of the indigo-white, 
sents certain difficulties. The mix- 
tration by and suspension in the 
ture of the conducting powder and 
iniligo must' riot be so intimate or 
so compact as to prevent its pene- 
liquid. The' electrodes must be Of 
uniform character arid must pos- 
sess a moderate degree of conduc- 
tivity, as otherwise the reduction 
takes place only at the edge of the 
cathode, and the yield is dimin- 
ished. It is diminished, also, if the 
ciently mixed. About 4%. kilowatt 
hours are required for the reduc- 
tion of 1 pound of indigo. 
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The Editor of Handy Man's Workshop will be glad to receive any 
hints for this department and pay for them if available. 

ANNOUNCEMENT. 
Several letters have recently been received from 
readers of Handy Man's Workshop asking for articles 
on special subjects. The editor desires to keep in 
touch with the requirements of all who are inter- 
ested in this department of the Scientific American, 
and as far as he is able is glad to respond to any sug- 
gestions they may offer. The instructions for making 
a brass furnace, and the two articles on fireless 
cookers, published below, have been prepared in re- 
sponse to special requests. The editor has been asked 
to publish directions for making a small flash boiler 
for use with a 1-horse-power engine. Possibly some 
of the readers of this department could furnish good 
practical suggestions on this subject. 




CROSS SECTION THB0T7GH ONE 
OF THE ZINC CYLINDERS. 



A CHEAPLY-CONSTRUCTED FIRELESS COOKER. 

BY EDWARD THORPE. 

A cheap and efficient fireless cooker was made by the 
writer as follows : A box measuring 34% inches long, 
12 inches wide and 16 inches deep inside measure was 
bought from the grocer. After lining it well with news- 
papers lapped at the 
corners and tacked in 
place, a bed of newspa- 
pers A was placed on the 
bottom to a depth of 4 
inches. The false bot- 
tom B was then nailed 
above them, and a sheet 
of asbestos placed upon 
it. 

Three pieces of 
sheet zinc, 7 x 26% 
inches, were made into 
cylinders and soldered 
at the joint. These 
cylinders were then 
soldered to a sheet of zinc, D, cut to fit the false 
bottom, B, the cylinders being spaced 10 inches be- 
tween centers. To facilitate the soldering of the cylin- 
ders E to the zinc plate D, small ears may be left in 
the cutting and bent outwardly. 

Three holes the diameter of the outside of the cylin- 
ders, 10 inches between centers, were made in a 
board F 34% inches long and 8% inches wide, and 
nailed in place around the cylinders, the cylinders be- 
ing nailed to the board F. A strip of asbestos was then 
wrapped around each cylinder and tied in place with 
string. 

The space around the cylinders was now well packed 
with sawdust, K, and the small strips of wood, /, 
were inserted and nailed to the box to complete the 
shelf F. Three half bricks, Or, and three enameled-ware 
pails 5x6% inches covered by an old feather pillow, 
//, which in turn was pressed firmly over the pails by 
a hinged lid, L, held closed by a suitable fastening, 
completes the cooker. To improve the appearance of 
the box the outside, with the exception of the bottom, 
was padded with paper tacked in place and covered 
with cretonne. Handles placed at the ends were found 
useful as well as ornamental. The novelty and ef- 
ficiency of this cooker lies in the use of the half- 
bricks, (?, which being placed around the gas burner, 
or on the stove with the pail resting on them, while 
bringing the contents of the pail to the boiling point, 
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absorb considerable heat (the hotter they get the bet- 
ter). They are then used as shown in the illustrations. 

. — ■ ♦«>>»■ 

FURNISHING THE WORKSHOP.— IV. 

BY I. G. BAYLEY. 

(Continued from the issue of February 21th.) 

A SHOULDER CHEST. 

When called to do outside jobs, it is very necessary 
to have some suitable box or chest in which to carry 
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a few tools, either in the hand, on the shoulder, or on 
the back if a bicycle is used. The writer is acquainted 
with a mechanic who took more interest in making 
his shoulder chest than any other furnishings of his 
shop, claiming that it would be an advertisement of 
what he could do if called upon. 

The chest is illustrated in Pig. 8, and detailed in 
Pig. 7. A trunk strap was put through the handles 
and thrown over the shoulders, when he mounted a 
wheel to go to his job, or the strap shortened to make 
a comfortable handle, if within walking distance of his 
employment. 

The chest should be made from half-inch stuff; 
chestnut being a good wood, on account of the grain 
showing off to an advantage when the finished arti- 
cle is given an oil polish. 

Select a prettily-grained piece of board, sufficiently 
large to cut the whole box. The sides are to be 




A CHEAPLY-CONSTRUCTED FIRELESS COOKER. 



THE SHOULDER CHEST. 

marked out in such a way that when the chest is put 
together, the markings of the grain will match all 
round, as seen in Pig. 8. 

The detail view, Pig. 7, gives a general idea of the 
construction, and needs but little explanation. The 
board from which the sides and ends are cut is 8 
inches wide by 7 feet in length, accurately divided into 
four parts, 9 inches and 2 feet 9 inches long, and the 
edges chamfered 45 deg., when they should be nailed 
together with long fine nails, and glued. The beaded 
finishing strips, top and bottom, are cut in the same 
manner. The. top strip is 1 inch deep, and the bottom 
1% inches. The strips of wood from which they are 
cut are 7 feet 4 inches long. Allowance must be made 
for the saw cuts, both in the sides and the strips. The 
bottom is made from a plain board, 9 inches wide by 
2 feet 9 inches long. The top is % inch thick, 10% 
inches wide, and 2 feet 10% inches long with a panel % 
inch deep, gouged at the corners and chamfered down 
to % inch all round, 1% inch from the edge, as 
shown in the illustrations. When the mitered edges 
of the sides and the finishing strips are glued, they 
can be held until perfectly dry, by an arrangement 
of blocks and cords, as shown in Pig. 7. There 
should be a clearance space between the lid and the 
box, all around, of about 1/16 of an inch. The corners 
throughout should be nicely rounded, so that there 
will be no sharp edges to annoy one when carrying 
the chest. 

Hinges and a flush lock should be nicely let in the 
front and back, as shown in detail in several of the 



views. The hinges must be attached to the box first, 
and then to the lid, when open full. A neat brass 
chain will prevent any accident of the lid opening too 
far. The handles should be fairly strong, and attached 
very securely to the ends of the chest. A neat tray, 
3 inches wide by 1% inches deep, of % or 3/16-inch 
stuff, is made to fit the chest. 

(To be continued.) 



AN ELECTRICAL FIRELESS COOKER. 

BY FREDERICK E. WARD. 

The so-called "hay-stove" or fireless cooker has now 
become so popular and its advantages so well known 
that it is hardly necessary to call attention to them. 
One serious drawback to its general use, however, is 
the fact that the food to be cooked must first be heated 
up to the boiling point on a stove of some kind be- 
fore it is placed in the cooker. This is not only in- 
convenient, but in warm weather it goes far to defeat 
one of the important objects of the fireless cooker, 
namely, the elimination of heat from the kitchen. 

Wherever there is a supply of electric current avail- 
able it is quite feasible to combine the electric heating 
and fireless cooker principles in such manner that 
the food may be placed in the cooker cold and the 
current be turned on for about fifteen minutes to heat 
it up, for which time the cost for electric power will 
be only about three cents. 

In its general construction such an electrical fire- 
less cooker may be made as shown in the sectional view, 
where A is an ordinary stone crock with cover, im- 
bedded in a suitable heat-insulating packing, B, such 
as mineral wool, and covered with a mattress, C, of 
the same material, the whole being contained in the 
wood box, D, having a hinged cover, E. For an 
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Fig. 1.— SECTION OF THE ELECTRIC COOKER AND 
METHOD OF MAKING THE HEATING COIL. 

average-sized cooker an ordinary four-gallon stone 
crock, which measures 10% inches in diameter inside 
by about the same in height, will be found to be well 
adapted to the purpose. 

To make the electrical heating element suitable for 
use on a circuit of about 110 volts, procure 70 feet of 
bare No. 18 "30-per-cent nickel" German-silver wire. 
Such a piece of wire should have a resistance of about 
12 ohms, so that when connected to the mains about 
9 amperes will pass, and the heater will thus consume 
about 1,000 watts. As 70 feet of tJhe wire will weigh 
only 1/3 of a pound and cost but a few cents, it is ad- 
visable to buy a pound of it, so as to have a couple of 
extra pieces on hand to use when repairs become neces- 
sary. 

To form the heating coil, first anneal the wire by 
heating it to a dull red (biit not white) heat in a suit- 
able fire or gas flame, and after allowing it to cool 
form it into a helix by winding it closely on a metal- 
lic rod 5/16 inch in diameter and about 36 inches long. 
See Pig. 1, G. It is best to do this winding in a lathe 
if possible, as hand work is not only tedious, but the 
coil is likely to be uneven. After winding slip the 




Fig. 2.— ARRANGEMENT OF THE HEATING ELEMENT. 
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helix off the rod, take hold of one end In each hand 
and stretch it to a length of about five feet. This will 
separate the individual turns of wire so that they 
look something like Pig. 1, H. 

The support for the heating coil, Pig. 2, A, should 
be made of a piece of asbestos board or magnesia board 
V4 inch thick and of such a diameter as to fit easily 
in the bottom of the crock — in this case about 10% 
inches. If the asbestos or magnesia boards cannot 
be obtained, a good substitute may be found in slate, 
or in a disk of 1/16 inch thick sheet iron coyered on 
top with several thicknesses of asbestos building paper. 
Ten porcelain insulators, each about 1 inch in diameter 
by 1 inch high and having a shallow groove near its 
upper end, should be fastened to the base with fiat- 
headed stove bolts in the positions shown. When 
stretched on these insulators zigzag fashion, the heat- 
ing coil will be retained in the grooves by its own 
elasticity. For the electrical connection to the heater 
use two pieces of No. 14 white asbestos-covered cop- 
per wire, each about two feet long. Attach these to the 
German-silver wire by twisting the ends, and tie them 
securely to the end insulators with wire. Place the 
heater in the bottom of the crock and bend the term- 
inal wires close up against the inside of the latter and 
over the edge, so as to be out of the way of the cooking 
vessels that are to stand on the . porcelains'. The 
outer ends may be attached to a double-pole knife- 
switch mounted on the side of the cooker. 

The electrical connections to the house circuit must 
be of a substantial character. Do not try to connect 
the cooker to a lamp socket or with small lamp cord — 
neither will carry the current safely. If no baseboard 
receptacle has been provided in the kitchen, wire all 
the way back to the panelboard with No. 14 rubber- 
covered wire and provide a pair of inclosed 10-ampere 
fuses. It is well to remember that it will be neces- 
sary to move the cooker occasionally, so that it is 
worth while to make provision for easily disconnect- 
ing it. 

The operation of a cooker made as described is very 
simple. The prepared food is put in a covered tin 
vessel of suitable size and placed on the heater in the 
bottom " of the crock, after which everything is closed 
up tightly. The current is then turned on for ten to 
twenty minutes, depending on the quantity and kind 
of food to be cooked, after which the cooker will keep 
hot for several hours. A little experience soon teaches 
one how long to keep the current on, and then the 
whole operation becomes as easy as the boiling of an 
egg in the old-fashioned way. In the cooking of roast 
meats it is well to apply the current a second time 
for two or three minutes after an hour has elapsed. 

No danger of fire is to be anticipated from a cooker 
made and installed as described, but it is almost self- 
evident that if one were to forget to turn off the cur- 
rent both the food and the heating coil would soon be 
destroyed, since the heat is generated very rapidly and 
has no means of escape. To guard against such a mis- 
hap, procure about a foot of % inch brass or copper 
tubing and a very small whistle. Arrange the tube 
so that one end opens into the crock alongside of one 
of the connecting wires while the other end passes out 
through the wood case. To the outer end solder the 
whistle in such manner that it will be blown by steam 
escaping from the crock. With this device in work- 
ing order, if the current be left on too long the steam 
escaping from the food will sound the alarm in good 
time. 



HOME-MADE BLOWPIPE. 

BY P. D. SWEET. 

The blowpipe shown in the accompanying illustra- 
tion will be found a very useful adjunct to any me- 
chanic's workshop. For tempering tools, heating sol- 
dering irons, brazing, and melting metals in a cru- 
cible, ' it answers the purpose of the more expensive 
outfits, which the amateur as a rule does not feel able 
to invest in. Furthermore, there are no bulky air 




Scientific American. 

tanks and pumps to take up room, which to most 
amateurs means a great deal. The one illustrated 
can easily be carried in the pocket, so it is evident 
that the space required is indeed small. To construct 
one of this size, about 6 feet of copper or brass tubing 
5/16 of an inch outside diameter will be required, 
also 2 feet, of band iron about 1/16 of an inch thick 
by '% of an inch wide. Before bending the tubing 
to the required shape, it is necessary to fill it with 
lead or sand to prevent buckling. Either of these will 
be found to give good results, though for the smaller 
sizes of tubing lead is preferable. It is not advisable 




THE BLOWPIPE IN USE. 

to attempt pouring the molten lead in the tube, as it 
cools too rapidly. The safest way is to use wire sol- 
der. A piece two or three feet longer than the tube 
will as a rule be enough. The lower end of the tube 
will have to be closed by hammering it down; Insert 
the wire solder, hold the lower end of the tube over a 
flame to melt the solder, at the same time pressing 
the wire slightly. Move the tube slowly over the fire 
and it will quickly melt the lead, and one may feel 
sure there are no bubbles. To form the coil, use a 
round bar about % of an inch in diameter. A broom 
handle will prove useful. It is best to reduce the 
nozzle a slightly, to increase pressure of the gas as it 
becomes heated in the coil. After this is done, and 
the coil assumes the shape shown, we can proceed to 
remove the lead, which may be easily done by heat- 
ing over a fire until the lead melts, then by shaking 
slightly it will run out and leave the tube clear. The 
valve may be dispensed with, and a rubber tube from 
a convenient gas jet may be slipped on. 

4 H l« 

UNSCREWING A TIGHT JAB TOP. 

BY A. R. YAK HER VEER. 

The writer desires to thank the Handy Man's Work- 
shop for a suggestion, that was printed in the issue 
of November 7th, 1908. The item referred to is the 
description of an improvised pipe wrench, consisting 
of a lever passed through a loop of rope, which is 
coiled about the pipe. When recently called upon 
to unscrew a jar cover that resisted all other efforts 
to loosen it, the writer bethought himself of the rope 
and lever pipe wrench. A length of strong twine 
was procured, and coiled double around the cover. 
Through the loop in the end of the doubled twine, a 
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Now slide one section into the other, tighten up 
the nuts, and place in a vise. File down and polish 
the edges of the strips so as to form a perfectly smooth 
surface on one side. 

Next separate the two sections again, place a piece 
of the mica between each strip, so as to insulate one 
section from the other, then assemble as before, being 
careful to get the top surface perfectly level and 
smooth. 

Take another piece of the brass, 4% inches long; 
% inch from each end drill and tap a hole to take 
the machine screws, and bend up % inch of each end. 
Use this piece to clamp the two sections together in 
the center, being careful to insulate it from them. 
After making sure that the sections are properly insu- 
lated from each other, the selenium may be applied 
as follows: Hold the brass over a flame until the 
selenium melts freely, then rub the stick of selen- 
ium over the polished surface. If the brass is hot 
enough the selenium will adhere readily, but if too 
hot it will burn off. After applying the selenium, and 
while it is still soft, pass a knife blade lightly over 
the surface. This removes the surplus selenium, and 
leaves a thin smooth- coating. 

Now bake the cell in an oven for one hour, having 
the temperature just below the melting point of the 
selenium. Then take Out and allow to cool in the 
open air. 

Make a box with a glass cover, and wedge the cell 
'in this with small pieces of wood. Fasten two bind- 
ing posts in one end, and connect each binding post 
to one of the sections. The cell is now complete. 

The advantages of this type of cell are that it is 
easy to get the top surface of the brass strips per- 
fectly smooth; and as the insulation is of mica, there 
is no danger of burning it and thus spoiling the cell. 
It is not necessary to tin the edges of the brass 
strips, and it is better not to do so, as the solder 
used in tinning is apt to melt and run between the 
strips, short-circuiting the cell. 



DETAILS OF THE BLOWPIPE. 



UNSCREWING A TIGHT JAR TOP. 

stick of wood was inserted. Then with the thumb 
of the left hand pressing lightly against the twine 
to prevent it from slipping, it was an easy matter 
to pry open the cover with the right hand in the 
manner illustrated in the accompanying photograph. 

« in » 

CONSTRUCTION OF A SELENIUM CELL. 

BY J. CARLTON PATTLMIER. 

The materials required for the construction of a 
selenium cell are as follows: Twelve feet of spring 
brass % inch wide, 1/16 inch thick, two small ma- 
chine screws, two 3-inch bolts and nuts, a piece of 
thin mica 6 x 12 inches, % ounce of selenium, a small 
piece of thin board, some wood screws, and a piece 
of glass about 3x3 inches. 

From the brass cut 40 pieces 3 inches long, and 
drill a hole to take the bolts, % inch from one end. 
Also make up 39 washers by cutting pieces %, inch 
long and drilling holes in the center. From the mica 
cut 39 pieces 2% inches long by % inch wide. Take 
half the brass strips, place a washer between each, 
pass a bolt through the holes in the ends, and screw 
up the nut. Do the same with the rest of the simps, 
and- you have two sections of the cell. 



HOME-MADE BRASS FURNACE. 

BY ALBERT F. BISHOP. 

The accompanying sketches show how the amateur 
can make a brass furnace. One of the views repre- 
sents the furnace set up in the pit, which is best made 
by bricking up, leaving room enough in front for re- 
moving ashes and clinkers. .The grate is held up by 
placing a brick under the front projection. It is im- 
portant to have the draft warmed before entering the 
furnace at the bottom. The pit produces this result. 
The form of the tongs and crucible are outlined, 
although they are pretty well known.. Another view 
represents the parts separated. It will require three 
patterns; one pattern for the rings with about a 
10-inch hole, made of wood about 7/16 of an inch thick 
and 13 inches square. Put a lug underneath for hang- 
ing the grate. This pattern will answer for top and 
bottom. The cylinder is made of heavy sheet iron, 
joint riveted. Cut out an opening near the top for the 
stove pipe, which can be attached to any ordinary 
chimney. 

The diameter of sheet iron is 12% inches and height 
20 inches. Fill up the inside of the sheet iron with 
fireclay even with the hole in top ring, which should 
be VA inches thick; but it would be much better to make 
the lining thicker if the furnace is to be used a great 
deal. The cover on top should be cast iron, cast from 
a pattern about % inch thick and 11*4 inches in 
diameter, with a small flange on the bottom edge and 
an iron rod put in the center standing up about 3 feet 
high. Grate pattern should be about 914 inches diame- 
ter outside, with ordinary straight bars, and with lugs 
as represented in the sketch. Four 5/16 inch rods will 
answer to clamp the rims together. Project the brick 
outward for the bottom ring to rest on while building 
the pit. This will take the weight of the furnace. In 
operating, start a coal fire in the bottom of the furnace, 
place the crucible on the fire, then pack coal around 
it to its full height. Put in the metals as desired. 




A HOME-MADE BRASS FURNACE. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

WRISTLET. — R. N. Thomas, Shenandoah, 
Iowa. The body of the wristlet is composed 
of an approximately rectangular sheet of flexi- 
ble material such as leather, and the two 
straps are connected with the sheet by means 
of slits. The rivets are prevented from con- 
tact with the skin by the straps passing there- 
under. Only one rivet is needed for each of 
the portions, and no additional material is 
required for attaching the buckles. 

SKIRT. — W. Epstein and S. Epstein, New 
York, N. T. The aim in this instance is to 
provide a skirt or petticoat provided with an 
expansible and contractible waistband for use 
in fitting different sized waists, and arranged 
to form the desirable dip at the front and to 
dispense with the undesirable slit or placket 
at the back. 



Electrical Devices. 

CONTROLLER FOR ELECTRIC MOTORS.— 
R. L. Monson, Seattle, Wash. The invention 
is in the nature especially of that form of 
controller of compact limits and portable char- 
acter known as starting-boxes, the same being 
also capable of use as "phase splitters." An 
object is to provide a starting box which can 
be either dust proof or of ventilated pattern 
in which easy access may be had to the re- 
sistance coils for conveniently inspecting, re- 
pairing or replacing the same. 

CIRCUIT-CLOSER. — W. E. Hdbbaed, Den- 
nis, Texas. The special object of the inven- 
tion is to provide a timer or circuit closer 
for the ignition system, in which both of the 
terminals are not only insulated from each 
other, but are also insulated from the engine 
frame. In this patent stray currents cannot 
deplete the battery and the minimum amount 
of electricity may be employed. 

DISK-INSULATOR. — L. Steinbeeoee, New 
York, N. Y. This invention enables several 
disks of insulating material to be locked to- 
gether upon a pin independently of the sup- 
port for the pin ; enables the disks to fit 
together watertight without undue strain upon 
their material ; provides the disks with cor- 
rugations of various kinds for providing in- 
creased surface for surface leakage ; facilitates 
drainage of moisture to render it harmless ; 
enables certain disks to be screwed directly 
together independently of the support ; en- 
ables the disks to be readily removed ; and 
provides an insulator disk as an improved 
article of manufacture. 

CIRCUIT - CONTROLLER. — S. Holland, 
Park River, N. D. In the present patent the 
invention relates to ignition devices for multi- 
ple cylinder explosion engines, and its object 
is the provision of a new and improved cir- 
cuit controller, arranged to permit of varying 
the time of the contact, to take up wear to a 
minimum, and to prevent oxidation of the 
contracting parts, thus insuring at all times 
perfect ignition of the explosive charge. 

ELECTRIC-CORD RETRIEVER. — W. O. 
Rew, Eureka, Cal. The construction com- 
prises a reel or spool upon which the cord is 
wound, and the invention resides especially in 
the construction of the reel, which facilitates 
' the attachment of the electric wires and the 
arrangement for conducting the current to 
them through the device. It also resides in 
the mechanism for controlling the rotation of 
the reel and locking it so as to adjust the 
length of the pendent cord. 



Ol Interest to Farmers. 

CULTIVATOR. — J. T. Miller, West, Texas. 
The object of this invention is to provide im- 
provements in cultivators, whereby the plows 
can be quickly and conveniently set to any 
desired pitch for use in deep or shallow plow- 
ing, -and without requiring the loosening of 
bolts or like cumbersome manipulations. 

COTTON-CHOPPING MACHINE. — E. A. 
McReynolds, Stanford, 111. This invention 
has reference to a class of implements em- 
ployed for use in removing alternate equal 
portions of growing rows of cotton plants, to 
permit access to the blocks of plants left re- 
maining, and promote their growth by sub- 
sequent cultivation around the plants. 

TAPPING DEVICE FOR COTTON-PRESS- 
ES. — B. S. Rat, Maysville, Ga. The device is 
preferably used in those balers having rotary 
bale chambers which can be swung under the 
tamping device and the cotton packed down 
Into one chamber, while the cotton in the 
other chamber is being compressed by a 
hydraulic plunger or other suitable means. 

CHECK-ROW PLANTER. — O. Brown, Mor- 
rison, Iowa. The more particular purpose 
here ia to provide a type of planter, in which 
the spacing apart of the hills in the general 
direction of travel of the planter Is done, 
without the necessity of a stationary actuat- 
ing wire. Means are provided which are con- 
trollable by the automatic action of the ma- 
chine for varying the spaces between the hills 
so as to render the same suitable for land 
surfaces of varying conformity as the machine 
passes over such surfaces. 

HARVESTER. — C. M. Mccormick. La Junta, 
Colo. The invention relates more particularly 
to machines for harvesting crops such as sugar 
beets, and the like. Specifically, it relates to 
one having a topper for removing the tops 
or leaves of the beets, and including means 
for severing the leaves whicli lie upon the 
ground as well as the standing beet tops from 



the roots. Mr. McCormick has invented an- 
other harvester and the object of the improve- 
ment Is to provide an apparatus for use for 
sugar beets and the like in which the plow 
can be operatively and inoperatively arranged 
in a plurality of positions in which a feeder 
is provided for laterally displacing severed 
beet tops or other foreign bodies from in 
front of the plow, as the latter travels along. 

SEED-PLANTER. — W. A. Rockwell, Har- 
riman, Tenn. In the present patent the im- 
provement pertains to the plunger attach- 
ment of the rotatable seed wheel, also to 
means for use in governing the discharge of 
seed from the hopper and the wheel. The 
invention is not limited to corn or peas, but 
is available for planting oats in drills, also 
for planting sorghum, cane-seed, beans, etc. 

SEED-BOX. — A. G. Yates, Friend, Neb. The 
box is such as is used in connection with seed 
depositing implements. The object of the in- 
vention is to produce a box having means for 
dropping different numbers of seed or seeds 
of different sizes. The seed-box Is particularly 
applicable to corn-planters. 

GATE. — P. H. Wilson, Talent, Ore. This 
swinging gate is of a type usually termed a 
farm gate and employed for guarding open- 
ings into fields from a roadway. The object 
of the invention is to provide novel details of 
construction for a gate, and afford means for 
manually opening the gate in opposite di- 
rections. 

SHOCK-LOADER. — E. Pitcher, Verona, N. 
D. The loader is designed to continuously pick 
up grain shocks and discharge them on a de- 
livery mechanism while still in an upright 
position, and by the mechanism convey them 
to a wagon. In this manner of gathering up 
the shocks they are not roughly shaken, and 
much grain is thereby saved from waste. 

COTTON-CHOPPER. — S. T. Hoqan and F. 
Knetsch, Jr., Creedmooe, Texas. When the 
machine is drawn through a field gearing 
means rotate the shaft, thus swinging the 
blade of a hoe into and out of contact with 
the ground. A lever raises or lowers the 
front end of the frame to cause the hoe to 
cut more or less deep in the ground and 
another lever moves the frame longitudinally 
to keep the frame alined with respect to the 
cotton row regardless of the position of the 
tongue. The frame is tilted both vertically 
and longitudinally with respect to the tongue 
for the purpose of adjusting the depth of the 
stroke of the hoe and to adjust the trans- 
verse position of the impact. 



Of General Interest. 

MULTIPLE COLOR AIR BRUSH.— E. J. 
Frazier, Buffalo, N. Y. The invention relates 
to certain improvements in sprayers or atom- 
izers in which a plurality of containers are 
employed, whereby any one of a plurality of 
different fluids may be sprayed from a single 
device and under the Influence of a single air 
jet. It is primarily designed for spraying 
paints and colors, where it is desired to fre- 
quently change the color employed. 

APPARATUS FOR APPLYING INTERNAL 
MASSAGE. — F. L. Talcott, New York, N. Y. 
The invention is designed for the cure of in- 
flammation of the prostate gland, whether of 
an acute, sub-acute, or chronic nature, and 
relieving all symptoms arising therefrom. The 
result is accomplished through the agency of 
water, or other fluid, at the proper tempera- 
ture, which by a succession of intermittent 
hydraulic pulsations is made to impart a mas- 
sage effect, without the water actually coming 
in contact with the walls of the passage into 
which the instrument is inserted. 

FIRE-ESCAPE. — P. Nigro, Clarksville, Tenn. 
The frame is placed on the wearer's shoulders 
with the opening engaging the neck, and the 
crossing of the straps on the back. The free 
ends of the strap are then brought upwardly 
under the arms and to the opposite shoulder 
and into engagement with the buckles, the belt 
being buckled around the waist. The wearer 
now engages the loops with the hands and is 
prepared to leap, the air imprisoned beneath 
the fabric material serving to uphold the 
wearer and break the force of the fall. 

POTTERY ORNAMENTATION. — A. L. 
Rock, Yokohama, Japan. The ornamentation 
is arranged to produce a permanent glass bead 
effect on porcelain vases and other pottery 
articles, in such a manner that the colorless 
transparent glass beads are fused in position 
on the body of the pottery article by a fusing 
pigment which produces color effect in any 
predetermined design. 

SHOW-CASE A. C. Ucker, Everton, Mo. 

The inventor's object is to provide a show- 
case which is open at the bottom and in which 
is disposed a frame with shelves, the frame 
being readily removable through the opening 
in the bottom of the case and being held 
yieldingly within the case by means of a spring 
catch. 

MOLD. — L. Diaz, Habana, Cuba. The in- 
vention relates to the manufacture of tiles, 
flags and like articles, and its object is to 
provide a new and improved mold, arranged to 
permit of quick opening of the mold frame, 
for removal of the pressed article, and to 
allow convenient handling of the mold plate 
or die. 

DETACHABLE HOOK FOR SHAFT-WORK. 
— C. O. Vowell, Red Lodge, Mont. The ob- 
ject of the invention is to provide a hook 
which may be used as a safety device for the 



protection of the . lives of miners who are 
carried up and down a shaft. It is equally 
applicable to certain types of elevators which 
are drawn up and down a shaft by means of 
cables attached to the upper part 6"f a cage 
and which pass over pulleys at the top of a 
gallows frame. 

PROJECTING APPARATUS.— V. E. Mellre, 
New York, N. Y. The invention Involves a 
box or cabinet, having a plurality of mirrors 
arranged upon the inner surface of the walls 
of the box, so that the light rays from the 
bodies will be reflected and converged through 
a lens carried in one wall of the box so as to 
project the Image upon the screen. 



Hardware. 

HOSE-CLAMP. — P. E. Erickson, Port Ches- 
ter, N. Y. In this patent the object is to 
strengthen hose clamps at points subjected to 
the greatest strain, i. e., points where the nut 
for the screw Is applied, and the bearing for 
the inner end of the screw ; and further aug- 
ment this strengthening by locating the screw 
as close to the perimeter of the clamp as prac- 
ticable. 

BRIDLE AND THROAT-LATCH SNAP.— 
B. L. Miller, Yazoo City, Miss. The more 
particular object of this inventor is to pro- 
vide a device which may be applied to throat- 
latch straps, to slide thereon and snap into 
engagement with the straps, to more quickly 
and conveniently secure the latter in the ad- 
justed position on the horse's head, without 
the use of the ordinary buckle. 

TOOL-HOLDER. — G. F. Krieoer, Grand 
Rapids, Wis. This holder has an adjustable 
member which will enable a tool to be clamped 
adjustably upon the tool holder in any desired 
position, the construction " being such that the 
tightening of the clamping means for holding 
the tool upon the adjustable member also op- 
erates to secure the adjustable member upon 
the body of the tool holder. 

AUTOMATIC WINDOW - LOCK. — A. N. 
Davis, New York, N. Y. In the present in- 
vention the improvement has reference to 
locks that are used upon windows, sliding 
doors and analogous closure members, the spe- 
cial purpose of the inventor being to increase 
the adaptability and uses of a lock of this 
kind by changes in its structure. 

PAPER-CLIP. — C. W. Sanders, Chicago, 111. 
The clip is made of suitable spring wire and 
can, if desired, be made in various sizes, the 
usual size being about one inch square, and 
it may be plated or otherwise finished. The 
bar is so arranged that papers can fold over 
the same readily, whichever side of the clip is 
upward, the arrangement of the bar being 
the same. 

SECTIONAL STAND.— F. G. Grimler, Buf- 
falo, N. Y. The invention resides in an im- 
proved means by which the several movable 
members or units of the stand are held in 
assembled relation ; also in improvements in 
certain species of units themselves, together 
with means for detachably holding the lamp 
socket at the upper end of the stand. It is 
an improvement in stands disclosed in Letters 
Patent formerly granted to Mr. Grimier. 

LOAD LIFTING AND RELEASING DE- 
VICE.— M. C. Myers, Oroville, Cal. In this 
instance the invention is an improvement in 
devices in the nature of tongs adapted for 
lifting a load such as bales, packages, logs, 
weights, and various other articles. The im- 
provement relates chiefly to means attached 
to the tongs proper for gripping and releasing 
a load. 

NUT-LOCK. — C. H. Ferguson, Jersey City, 
N. J. This invention relates to certain im- 
provements in nut locks, and more particularly 
to a special construction whereby an ordinary 
nut may be locked to an ordinary bolt or to 
a second nut, without necessitating any 
changes whatsoever in the construction of 
either the nut or the bolt. 

PACKAGE-FASTENER.— W. M. Cleave- 
land, Highlands, N. C. The purpose here is 
to provide a device, for convenient and re- 
liable service, as a means for releasably secur- 
ing a cord or band in wrapped condition upon 
a package of mail matter or other material 
it is desirable to temporarily secure, in a 
manner which will permit the package to be 
quickly opened and re-fastened. 

BELT-FASTENER. — P. A. Hudson, New 
York, N. Y. The object of this inventor is to 
provide an improved belt fastener, more espe- 
cially designed for fastening the ends of 
laminated leather belts, fabric belts and other 
belts securely together and without danger 
of unduly weakening the laminations of the 
weave. The prongs are preferably of a length 
corresponding to the thickness of the belt. 

LOCK. — V. Bilt, New York, N. Y. The in- 
vention pertains to locks such as used on 
doors. It relates especially to that type of 
lock in which the locb may be unlocked from 
the outer side of the door by means of a key, 
which may be opened by means of a sliding 
knob or similar means on the inner side of 
the door. 

SAW-HANDLE. — F. L. Blomquist, La 
Honda, Cal. The handle is of the detachable 
class. The aim is to provide a construction 
which affords a light handle that may be 
readily mounted upon the heel of a saw blade, 
and be quickly secured thereon in a reliable 
manner, and be readily released and removed, 
from the blade. 



Heating and Lighting. 

GAS-BURNER.— G. S. Andrews, Butler, Pa, 
The main objects here are to facilitate the 
movement of the gas-delivery nipple in a lat- 
eral direction and about a turning plug having 
horizontal axis ; to provide closer connections 
between mixing tube and nipple ; to utilize the 
tube for normally preventing the lateral move- 
ment of the nipple ; to provide for regulating 
inflow of air to tube ; to provide an improved 
form of tube ; to provide for lateral adjust- 
ment of chimney and mantle-carrying part, 
and to provide a regulating plate at which the 
burning takes place. 

PERFECT RADIATOR.— O. T. Brown, New 
Vienna, Ohio. By changing the position of 
slides, the fluid circulates through greater or 
lesser travel. By arranging the slides, a por- 
tion of the tubes might be cut out from the 
direct travel of the fluid. Tubes are spaced 
apart a sufficient distance, so that air can 
circulate freely, and every part of the radiator 
is accessible without dismantling or disas- 
sembling. In damage to one or more tubes, 
such tubes can be closed without interfering 
with the fluid flow through the remaining 
tubes, thus permitting a closure of a leaking 
tube without loss of time in repairing. 

HEATING-STOVE. — E. B. Colby, Mont- 
clair, N. J. The invention relates to stoves 
and furnaces, and the object is to provide a 
stove which is simple and durable in con- 
struction, cheap to manufacture, very eco- 
nomical in the consumption of coal and other 
fuel, and arranged to provide an exceedingly 
large amount of heating surface. 

Household Utilities. 

BEDSTEAD.— H. A. Sears, Portland, Ore. 
The object here is to provide a device which 
is constructed in sections, the foot section 
being adapted to be lowered so as to constitute 
the foot rest of a chair, and a head portion 
being adapted to be raised so as to form a 
back rest, manually operable means being pro- 
vided for moving these sections into the de- 
sired positions. 

MOP-WRINGER.— J. Santin, El Reno, Okla. 
One object of this improvement is to provide 
a wringer which is adapted to carry a pail or 
other receptacle for water or the like, by 
means of which a mop or similar device can 
be thoroughly wrung out and freed from ad- 
hering water, and which is operable by the 
pressure of the foot upon a suitable foot-board. 

FLOAT-VALVE FOR FLUSHING-TANKS.— 
W. N. Long, Eugene, Ore. It is the purpose 
in this case to provide a very quick acting 
valve, and one that when opened will divert 
the water to the bottom of the tank, and 
which when closed will be perfectly concealed, 
the operation of opening and closing the valve 
being automatic. 

TABLE ATTACHMENT FOR BEDSTEADS. 
— Mary E. Cowdrey, Arlington, Ga. The in- 
vention is an improved attachment for bed- 
steads and criba for use in supporting a table 
over the bed. The attachment may be readily 
applied to, or removed from bedsteads, cots, 
and cribs and may be easily adjusted higher 
or lower as required by conditions. 

REFRIGERATOR.— G. Mey, Prinzenthal, 
Near Bromberg, Germany. In this apparatus 
the water drawn off say for cooking, washing, 
drinking, etc., in passing through the main 
pipe cools the refrigerator, and arrives 
through an extension pipe into the ejector, 
where it sucks in the air through another 
pipe and drives the air toward the refriger- 
ator through an air pipe. Both cooling and 
ventilation are thus carried out without cost. 

FRYING DEVICE.— J. Renner, Rockwell 
City, Iowa. The invention has reference to 
cooking utensils and it has for its object the 
provision of a frying device which will pre- 
vent the grease from becoming scattered over 
the kitchen floor ; one which can be construct- 
ed at little expense and one which is econom- 
ical in use. 



machines and mechanical Devices. 

ICE-MACHINE.— J. B. McCall, Colorado, 
Texas. The invention is an improved appa- 
ratus for use in the manufacture of ice in 
small quantities, jnore especially designed for 
those living in sparsely settled sections and 
isolated places, where they are unable to, or 
cannot reasonably, obtain a supply of ice from 
regular manufacturers. 

MIXING AND KNEADING MACHINE.— 
R. T. Griffiths, Pittsburg, Pa. In view in 
this invention is a construction embodying a 
pail provided with handles, a cross-bar on 
which the mixing and kneading are journaled, 
engaging with the handles and held against 
lateral movement thereby when seated on top 
of the pail, and means for binding the bar to 
the top edge of the pail, holding it from dis- 
placement in a vertical direction. A crank is 
provided for the device, and a cover for the 
pail to engage over the handles and a«U-shape 
clamp to hold the pail in fixed position. 

VARIABLE-SPEED DRIVING MECHANISM. 
— R. M. Ruck, 44 Thurloe Square, South Ken- 
sington, London, England. One object of the 
invention is to render a mechanism of this 
kind available for use on motor vehicles and 
in connection with other machinery driven 
with high-speed engines, in such manner that 
the velocity of the transmitted motion may 
be varied (say) from a maximum to nil and 
beyond the latter so as to obtain reversal, yet 
without the necessity of interrupting the run- 
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nlng of the engine or altering its speed or 
direction of rotation. 

PUMP. — L. K. Pulliam, Pensacola, Fla. 
The invention relates more particularly to 
that type of combined engine and pump in 
which there is employed a single cylinder hav- 
ing a piston therein, the space at one side 
of the piston serving as a power chamber 
and the space at the opposite side of the 
piston serving as a compression chamber. 

WATER-POWER BLOWER.— J. L. Ware, 
Terry, Miss. The invention relates to a blower 
for use in connection with the forges of ma- 
chine shops and other metal working plants 
of a similar nature. The object is to provide 
a combined blower and water motor having 
comparatively connecting parts. It may be 
readily taken apart and reassembled. 

SAND-FEED FOR STONE-SAWING MA- 
CHINES. — J. M. Owens, Oolitic, and J. A. 
Rowe and E. E. Mitchell, Bedford, Ind. The 
invention provides a feed in which there is a 
tank at higher elevation than the sand box 
parallel therewith, there being a plurality of 
outlets for the tank and box, those for the box 
having openings therein, above which are dis- 
posed the lower terminals of the tank outlets 
respectively, the tank having an overflow which 
leads into the box, and the box also being pro- 
vided with an overflow, the outlets from the 
tank and from the box being commanded by 
valves. 

ATTACHMENT FOR SEWING-MACHINES. 
— iE. J. Miller, Shamokin, Pa. More particu- 
larly the invention relates to attachments such 
as are adapted to be removably secured to the 
balance wheels of the machines, and each of 
which consists of a frame having a grinding 
rim formed of emery, carborundum, or the 
like, arranged thereon, and adjustable means 
for removably securing the frame to any ordi- 
nary balance wheel. 

ATTACHMENT FOR TYPE-SETTING MA- 
CHINES.— H. A. Armstrong, New York, N. Y. 
The attachment is particularly useful in con- 
nection with linotype machines having movable 
metal pots. One object of the inventor is to 
provide an attachment which comprises a signal 
bell, a float arranged within the metal pot of 
the machine and controlled by the metal level 
therein, and mechanism operable by the mem- 
ber, and serving to sound the bells when the 
member is in a certain position owing to the 
falling of the metal to a predetermined level. 

AUTOMATIC LOCKING-RECEPTACLE.— J. 
W. Carter, Turnersville, N. Y. The receptacle 
is especially useful as a holder for milk bot- 
tles and the like, where there is a constant 
danger of unauthorized removal of the bottles 
after they have been delivered. An object of 
the invention is to provide a receptacle having 
means for automatically locking the same when 
an object has been placed therein, and which 
necessitates the opening of the door or the like, 
to permit the release of a trigger to unlock 
the device. 

MOUNTING FOR BOTTLE - WASHER 
BRUSHES.— A. N. Davis, New York, N. Y. 
The invention relates to bottle washer brushes, 
the more particular object being to improve 
the mountings of such brushes. The brushes 
are actuated in the usual manner, the water 
being caused to flow through a spindle, the 
interior of the bottle being effectively washed. 
The operation completed, the withdrawal of 
the cleaning device from the bottle causes the 
brushes to be forced toward each other for an 
instant, and they spring backward into normal 
position immediately afterward. 

UNIVERSAL JOINT.— J. Elkan, New York, 
N. Y. The improvement pertains to the trans- 
mission of power, and its object is to provide 
a joint, which is simple and durable in con- 
struction and arranged to permit of running 
shafts at any desired angle one to the other, 
and of changing the angle to suit existing con- 
ditions. 

MECHANICAL MOVEMENT.— W. H. Gas- 
kill, Wilson, N. Y. The invention refers to 
mechanical movements, and more particularly 
to an automaton mechanical movement suitable 
for simulating the motions displayed by an 
animal or a man in walking. It is of peculiar 
value in relation to propelling vehicles, for 
steering the same, and for use in sporting de- 
vices and in toys. 

REVERSING-GEAR.— A. N. Woods, Corval- 
lis, Ore. The object of the invention is to 
provide a new and improved reversing gear 
for traction engines and other power vehicles, 
and arranged to permit convenient and quick 
reversing for driving the vehicle in the desired 
direction. 

CASH REGISTER AND INDICATOR.— J. 
F. Parker, Kansas City, Mo. A distinctive fea- 
ture in this case is a bank of keys provided 
for registering and indicating the nine differ- 
ent amounts, in cents, ending with the numeral 
"5" such as 15, 25, 35, etc. Machines of 
other classes operate two keys in order to 
register any of the above amounts, while in 
the present, the same results are accomplished 
by one. Another, is the means for indicating 
amounts so that they are exhibited from the 
four sides of the register making them visible 
from any part of the room. 



ranged to reduce the friction of the moving 
parts to a minimum, to allow convenient open- 
ing and closing of the valve and to permit 
of interchanging the actuating parts for use 
on either side of the valve. 

ROTARY ENGINE. — C. Ford and D. F. Hel- 
mer, Grand Rapids, Mich. While the invention 
relates more particularly to internal combus- 
tion engines, it relates also to improvements 
to steam engines, and its object is to provide 
a thoroughly efficient rotary engine with 
which the full force of the explosive or ex- 
pansive effort of the explosive or expansive ele- 
ment that is used for driving the engine may 
be utilized. 

ROTARY ENGINE.— G. L. Webster, Mid- 
lothian, Texas. When the parts in this en- 
gine are arranged and adjusted they engage 
each other at the proper time. Consequently 
high or low speed makes no difference in opera- 
tion, the degree of speed being a question of 
pressure and strength of material. Any form 
of governor may be used. Cams for opening 
and closing the abutment are independently 
adjustable on the shaft so they may be set 
with great accuracy to operate. 

MEANS FOR INJECTING WATER INTO 
THE CYLINDERS OF COMPRESSORS.— A. E. 
Jones, Via Volosca, Flume, Hungary. 'The 
object of this invention is improvements in 
compressors for air or other gases and relates 
more particularly to means for automatically 
supplying the cylinders with injection water. 
It comprises more particularly a coil supplied 
with live steam, arranged in the water circu- 
lation jacket of the engine and opening into 
the cylinder. 




Notes 




and Queries. 



Railways and Tbelr Accessories. 

WASTE-SUPPORTING ATTACHMENT FOR 
JOURNAL-BOXES. — R. A. Billingham, St. 
Marys, Pa. The boxes have lateral grooves 
in which members of the attachment may be 
slid, there being grooved lugs disposed at for- 
ward ends of the side members to permit of a 
front waste retaining member being slid into 
position. The latter has its upper terminal 
curved outwardly and is adapted to engage 
the lid of the box, by which it may be pressed 
inwardly, the upper terminals of the side 
waste retaining members being disposed in 
close proximity with the journal to prevent 
waste from passing around the journal under 
the brass. The attachment also prevents the 
waste from, working forward and hanging out 
of the box. 



Pertaining to Recreation. 

BASE-BALL CURVER.— W. W. Winquest, 
Brady, Neb. The purpose of this invention is 
to provide a simple, serviceable and inex- 
pensive ball curver adapted to be arranged 
on the fingers, and having means for engag- 
ing the cover of the ball so that a decided 
curve may be imparted to the latter in pitching. 

GANG FISHING-HOOK— S. R. Sutton, 
Naples, N. Y. The hooks are arranged in 
groups known as gangs. The object is to pro- 
vide reliable means for loosely coupling to- 
gether groups of fishing hooks in sequence, 
so that they will be free to turn or spin at 
their coupled connections. An improved 
swivel link forms a portion of the coupling 
device. 



HINTS TO CORRESPONDENTS. 

The full name and address must accompany 
all letters, or no attention will be paid thereto. 
This is solely for our information. All queries 
are answered by mail, and a few of the selected 
answers are afterward published in the paper. 
We cannot undertake to furnish information on 
matters of personal interest, without reason- 
able compensation. To answer questions which 
are not of general interest usually costs us from 
$2.00 to $3.00 each upward, and this sum 
should invariably be remitted in such cases. 
When there are questions involving building or 
other construction, or when calculations must 
be made, an estimate of the cost will be fur- 
nished upon request. We cannot give answers 
to examination papers, or decide wagers, nor 
can we undertake to solve mathematical prob- 
lems of any description whatsoever. Do not 
use postal cards. 

Queries from this vicinity not answered with- 
in fourteen days should be repeated in full. 
Queries from points more remote will require 
a longer time. 

We do not make chemical analyses ; but we 
are always pleased to give the names of min- 
erals which are submitted to us, when it is 
possible for us to do so. The minerals should 
be sent marked distinctly with the name of the 
sender, and should be sent fully prepaid. 

Buyers wishing to purchase any article not 
advertised in our columns will be supplied with 
the addresses of the houses manufacturing or 
carrying the same, as soon as possible, or if 
we are unable to do so, their queries can be 
advertised in our special classified column. 

Any books on any scientific or technical sub- 
ject can be furnished. We solicit requests for 
quotations. The Scientific American Supple- 
ments referred to are mailed for ten cents each. 
Book and Supplement catalogues will be sent 
free on request. A careful reading of these 
"Hints to Correspondents" will prevent any 
misconception as to the uses and will prevent 
abuses of this column. 



Pertaining to Vehicles. 

WIND-SHIELD. — J. H. Sprague, Norwalk, 
Ohio. More particularly the invention relates 
to the construction of the frame of the shield 
and the method of holding the glass in place. 
It involves a construction of frame in which 
the glass is resiliently held between oppo- 
sitely-disposed plates spaced apart, so that the 
glass will not be broken by.. undue pressure, 
yet' will be securely held against movement in 
the frame. 

WAGON-REACH.— H. Braun and G. L. 
Wackerow, Mellette, S. D. The invention re- 
lates to improvements in reaches for use on 
wagon trucks, and the object is to provide a 
simple, cheap and efficient means for applying 
the reach members to a truck. The improve- 
ment can be applied to practically all of the 
wagon trucks now in common use at a very 
small cost, and will add materially to the 
life of such trucks. 

FIREMAN'S TRUCK.— C. Holst, New York, 
N. Y. In this truck two of the more impor- 
tant features relate to the telescoping mast 
having improved means for raising and lower- 
ing the sections and holding them in adjusted 
position ; and a novel form of bridge that is 
mounted on a carriage the wheels of which 
travel vertically on the mast, the apparatus 
having means whereby the bridge may be 
raised or lowered to the desired position for 
the manipulation of a hose carried thereby. 



Designs. 

DESIGN FOR AN EMBLEM.— B. Martin, 
Degraff, Ohio. The design includes on a foun- 
dation or base, a horse-shoe crossed by a pen- 
nant with crossed base-ball bats between the 
lower ends of the bats, the whole forming an 
attractive design relating especially to base 
ball matters and including with the good luck 
shoe the representation of the pennant and 
bats and ball of the game. 
Prime movers and Their Accessories. Note. — Copies of any of these patents will 

VALVE. — -N. B. Creighton, New York, N. Y. be furnished by Munn & Co. for ten cents each. 
The aim in this case is to provide 'a valve, Please state the name of the patentee, title of 
simple and durable in construction, and ar- the invention, and date of this paper. 



(12014) P. H. W. asks: Kindly state 
why the months of the year are numbered, some 
with 31 days and some with 30, February With 
only 28? A. The arrangement of the days of 
our months is due to two Roman emperors, 
Julius and Augustus Caesar. Julius Caesar re- 
vised the calendar, making the common year to 
have 365 days, and every fourth year to have 
366 days. The days of the year were distrib- 
uted among the months, so that the odd 
months, beginning with January, had 31 days, 
and the even months had thirty days, except- 
ing February, which had 29 days in common 
years and in leap years had 30 days. He also 
gave his name to the month of July. The 
months following were named from numerals. 
Augustus Caesar followed Julius, and gave his 
name to the sixth month, August, and in or- 
der to get 31 days for it, so that it should be 
as long as July, named for Julius, he took a 
day from February and placed it in August. 
This brought three months with 31 days to- 
gether. To remedy this Augustus changed Sep- 
tember and November to 30 days and October 
and December to 31 days. Thus our peculiar 
arrangement of days in the months is because 
of the vanity of Augustus Caasar. 

(12015) J. P. B. asks: If a mine is 
from 600 feet to 800 feet deep, and when it 
reaches this depth it branches in different di- 
rections, say several hundred yards in each 
direction, and it is necessary to force air 
down to the workers, no matter in what posi- 
tion they may be, can air be forced through 
a large tube without any trouble to the above 
tube, say 3 feet or 4 feet in diameter, and 
air discharged through same, flowing to the 
800 foot depth, and conveyed from there 
in other tubes to its destination? If this is 
the case, do they have to pump the foul air 
away, that is, suck it away, at the same 
time driving fresh air in regularly? The other 
point is, is the air sucked from below through 
a large tunnel, or pipe, instead of being dis- 
charged from a pump above to the mine be- 
low? In which manner is it done, or can it 
be done either way, by the drawing of the 
air from below or discharging it from above? 
In either case, is it necessary to discharge 
the foul air from the mine? A. There are a 
number of different systems of mine ventila- 
tion, some automatic and some mechanical, 
and two more or less opposed "schools," one 
of which argues, "If you get the bad air and 
smoke .out of the mine, the fresh air can be 
trusted to find its way in ';" and the other, 
"Get your fresh air to the remote places 
where it is most needed, and it will force the 
bad air out." If p mine has two shafts con- 
nected underground, one of which opens to 
the surface higher on a hillside than the other, 
sufficient natural draft will often be provided 
to ventilate the connecting workings. This 
condition is often artificially imitated by rais- 
ing the "collar" of one or other of the shafts 
on a level, or even by partitioning a single 
shaft and carrying a sort of chimney higher 
on one side, leading wooden or metal air ducts 
from the workings into the bottom of the 
"uptake" inside, where the warm air rising 
creates a current assisted by the heating effect 
of steam pipes down the shaft, and the fresh 
air flows in automatically. In large mines, 
especially collieries, with extensive workings, 
however, the air is almost entirely Mown in 
by powerful fans, is conducted in large ducts 
to the bottom of the shaft, and from there 
directed through the workings by means of a 
carefully arranged system of double doors 
wherever "roads" cross underground, so that 
there may be a continuous current from the 
blower all through the workings to the foot 
of the shaft, whence the up draft is natural. 
In one colliery visited by the writer, where 



the ^haft is just over half a mile deep and 
workings extend for two miles from the bot- 
tom in a more or less horizontal direction, 
comprising over 20 miles of "road" in all, 
500,000 cubic feet of air per minute is blown 
into the mine, over 200 horse-power being re- 
quired to drive the blowers alone. There are 
systems (for smaller mines) by which using 
a single blower and pipe the current may 
be made either suction or inblowing, but none 
to our knowledge in which both mechanical 
exhaust of foul air and inblowing of fresh 
are simultaneously required. 

(12016) G. L. asks: What makes the 
grei i heavenly bodies and other matter in the 
universe move? What is the nature of the 
power or original cause? A. The absolute 
origin of motion in the matter of the sidereal 
universe is not positively known any more than 
the origin of energy or of life, nor is there 
any likelihood that it ever will be with regard 
to any one of them. At the same time there 
are certain developments in progress in the 
universe, of each stage of which there are 
numberless repeated instances visible to astron- 
omers with high-power telescopes, of which 
developments the results will so obviously be 
planetary systems with a motion similar to 
that of ours, that we may fairly assume the 
developments of our system to have been 
analogous if not identical. These develop- 
ments commence with a nebula, an immense 
body of highly-heated gas, revolving incon- 
ceivably slowly but unquestionably. Movement 
having been originated somehow, by molecular 
attraction or otherwise as may be imagined," 
its development is comparatively easy. The 
heavier molecules would attract to themselves 
the lighter ones, as they observably do in the 
chemical laboratory, and these small aggrega- 
tions or nuclei would continually grow by 
accretion of smaller masses, continually de- 
veloping motion in every possible direction and 
resulting in collisions, which again result in 
increase of size and decrease of number of the 
individual nuclei as they join each other. 
Gradually the number of different motions 
would become less, the resultant attractions 
being toward the center of the whole system, 
and this attraction being at first opposed by 
gaseous expansion, and eventually tending to 
revolution of the nuclei around the center of 
the mass. This is most noticeable in the visi- 
ble nebute, the observable form of many and 
the probable form of most of which is spiral, 
long streamers of luminous gas containing 
solidifying parts trailing away fro*n them in 
all directions. This permits of the more rapid 
cooling of the gases, their condensation, solidi- 
fication, all the time with increasing density 
and decreasing volume, resulting in their in- 
creasingly rapid motion as gravitation acts on 
a mass offering less and less frictional resist- 
ance to the gaseous atmosphere in which they 
move. When the immense eruptive tendency of 
a highly-heated gaseous body is taken into con- 
sideration, the tidal effect produced by the 
attraction of two such bodies approaching each 
other without collision is amply sufficient to 
account for the throwing off of the particles, 
the spiral form of the nebulae, and, combined 
with the centripetal attraction, for the even- 
tual circular or elliptic rotation of the plane- 
tary bodies. This theory, whether or not 
demonstrably correct, is generally considered to 
be at least sufficient to account for planetary 
and other universal motion. 

(12017) W. S. asks: 1. Why is twi- 
light so much longer in England than in Spain 
or North Africa? Is it true that the period 
of twilight increases as we approach the poles, 
and if so, what is the cause of the increase? 
A. Twilight lasts till the sun is about 18 deg. 
below the horizon in the evening at any place. 
The sun in the torrid zone descends vertically 
in setting, and the duration of twilight is 
least in this region of the earth. The sun 
traverses 18 deg. in 1 hour and 12 minutes, 
which consequently is the shortest duration 
of twilight in the torrid zone all the year. The 
path of the sun makes the least angle with 
the horizon in the northern hemisphere in the 
summer, and hence a longer time is required 
to bring the sun 18 deg. below the horizon. 
Twilight then lasts about 2 hours in latitude 
40 deg. north. On the Arctic circle the sun at 
the summer solstice just touches the northern 
horizon, and daylight lasts through the 24 
hours. There is no night. At the north pole 
twilight is about 2% months, or from the 
middle of January to March 22, when day be- 
gins. Duration of twilight can be calculated 
for any latitude at the sea level by trigonom- 
etry. At high altitudes above the sea twilight 
is said to be of shorter duration than at lower 
altitudes, due probably to the clearness of the 
air from dust. We have seen it stated that it 
is not more than twenty minutes at Quito. 
2. Is there any means of determining the volt- 
age and amperage of a current after passing 
through a Ruhmkorff's coil? Could you give 
approximately an idea of the voltage and am- 
perage of a current which has passed through 
a coil that yields a spark of six inches, arid 
that is worked by seven Grove cells (ordinary 
size)? A. The voltage required to force an 
electric discharge through air has been de- 
termined for various conditions. It is found 
to be different between needle points from what 
it is between balls. It varies also with the 
size of the balls. Between sharp points about 
20,000 volts are represented in a spark one 
inch long, While for six inches about 72,000 
volts are required. These voltages have been 
determineu by experiments with alternating 
currents. With direct currents also many tests 
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nave been made, using batteries giving enor- 
mous pressures. 3. When lamps are lighted 
by electricity from alternate-current dynamos, 
how is it that the light appears constant and 
does not seem to flicker? I suppose commu- 
tators cannot be used with continuous-current 
dynamos. In the alternate-current machine 
does not the current enter the lamp alternate- 
ly by opposite wires? A. An alternating cur- 
rent is the result of an alternating electromo- 
tive force, which is conceived to start from 
zero and rise to its highest point of voltage, 
then to fall through zero to a point as far 
below zero as it rose above zero, after which 
it returns to zero, thus making a cycle of 
changes. The polarity of the current is re- 
versed while the B. M. F. is below zero. The 
fluctuation of lamps is not visible under such 
a current, because the changes are more rapid 
than the eye can take note of. The shortest 
interval of time the eye can note is about a 
tenth of a second, while the alternating cur- 
rent passes through 30 to 60 cycles per sec- 
ond. A commutator can be used witL a con- 
tinuous-current dynamo whose voltage is not 
too high and current is low enough. The trans- 
formation of a direct to an alternating current 
is usually made by a rotary converter or a 
motor dynamo. We furnish Sloane's "Elec- 
trician's Handy Book," which discusses all 
such matters, for $3.50 by mail. 

(12018) J. W. L. says: 1. Does a gy- 
roscope consume the same amount of energy 
while rotating in either the vertical plane or 
horizontal plane? E. P. M. Equal, I think, 
owing to the fact that while rotating in the 
vertical plane one side of the rotating part 
would be moving toward the earth ; that the 
force of gravity on that side should be decid- 
edly below normal, while on the opposite side 
(which would be receding) the force of gravity 
should be above normal. Under these consid- 
erations would not gravity alone tend to bring 
the gyroscope to rest? A. The power necessary 
to maintain a gyroscope in motion would not 
seem to depend upon the angle made by the 
wheel with the horizon. Any excess on one- 
half of a revolution is made up by as great 
a deficiency in the other half revolution, leav- 
ing the mean value the same. 2. Is this not 
the reason that the moon does not rotate on 
its axis as viewed from the earth? A. The 
reason of the moon not rotating upon its axis 
as referred to the earth is that tides have in 
the past acted to bring the moon to rest with 
reference to the earth. See Darwin's theory 
of tidal evolution in Moulton's "Astronomy." 
This theory is now quite generally accepted by 
astronomers. We can send you the book for 
$1.75 postpaid. 

(12019) J. E. W. asks: 1. If at the 
equator a hole 2 feet wide pierced the earth 
through its center, and a ball a half inch in 
diameter were dropped into tne hole, I figure 
that in about nine and one-half seconds, and 
at a depth of about 1,440 feet the ball would 
impinge against the east side of the hole, be- 
cause at that depth the earth would be re- 
volving a little over one-tenth of an inch 
slower than at the surface ; and from that 
point down to the center the continually de- 
creasing speed of revolution would cause the 
ball to press continually against the east side. 
Supposing now, that there were neither air 
nor friction to retard the ball, would it ac- 
quire the same velocity as if it could have 
fallen without touching the side ; and would 
it rise again to the opposite surface of the 
earth? A. The best experiments to determine 
the easterly deviation of falling balls, accord- 
ing to Prof. Young in his "College Astronomy," 
showed from 160 trials, a deviation of 1.12 
inches in a fall of 520 feet into a mine. If a 
ball were dropped into a hole in the earth it 
would in time come against the side of the 
tube and roll down to the center of the earth 
and pass some distance beyond the center. How 
far no one can tell, since it depends entirely 
upon the degree of friction upon the sides of 
the hole. It could not rise as far as it had 
fallen, since it could not pass the center with 
the full velocity due to free fall. 2. If the 
earth were a hollow sphere inclosing a vacuum, 
and a rock fell from the inner side, would it 
not gradually assume a convolute course till 
it reached a point where its increasing mo- 
mentum would equal the earth's decreasing at- 
traction, and at that point begin to revolve in 
a circular orbit? If so, at what depth would 
this occur? A. If the earth were a hollow 
shell a rock which had become detached from 
its interior surface could not fall at all. A 
body anywhere within such a shell is equally 
attracted in all directions and has no weight. 
This is usually demonstrated in textbooks of 
mechanics. 3. In such a sphere a ball falling 
from either pole would go to the center direct 
and rise again to the opposite pole; but if as 
in the case of the earth, the poles themselves 
had a slight rotary motion in space, would 
not the ball be gradually deflected into a cir- 
cular orbit? A. A ball falling along the polar 
axis of the earth would not be deviated at all 
in the time required to fall from the surface to 
the center of the earth, since the deviation of 
the pole is very slow and very small. 

(12020) T. H. asks: Do any of our 
planets ever swing beyond the zodiac? If so, 
which ones, and how far beyond? A. All the 
major planets have their orbits wholly within 
the zodiac. The belt of the zodiac was orig- 
inally taken to be 8 deg. on eactf side of the 
celestial equator, simply because with that 
width it included all the known planets and 
the moon. Many of the minor planets depart 
from the zodiac. 
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VOBLESTJNGEN TJBEB IlTOENIEUB-'WlSSEN- 

schapten. Vol. II. Eisenbruckenbau. 

By G. C. Mehrtens. Leipzig: Wil- 

helm Engelmann, 1908. 800 pp.; 970 

ill. 
It is possible that the mathematics of 
bridge construction may have been more fully 
treated in some text book, the details of 
some particular bridge more fully described in 
a magazine article, but it is inconceivable to 
us that the whole subject of iron-bridge build- 
ing could be more exhaustively treated in the 
same compass than by the present volume. 
Many of its pages could be used as text book 
for the calculation and distribution of strains 
and stresses in bridge members, but much 
more of it is as interesting to the amateur 
as to the engineer. We cannot imagine that 
any history of bridge building could commence 
further back and conclude more up-to-date, 
or include a wider range of examples from 
the most primitive to the most complex struc- 
tures. " The author begins with pictures from 
the Bayeux tapestry of Alexander the Great 
bridging the Euphrates and coins commemo- 
rating Trajan's bridge over the Danube, and 
includes representative work of all leading 
bridge builders from Vespasian and Maximian 
to Eoebling, Baker, Brunei, and Lindenthal, 
leading up through twenty centuries to the 
last word in braced arch and cantilever con- 
struction. Mr. Mehrtens even goes outside his 
title and the above range of period to in- 
clude all types from natural bridges in the 
Cordilleras, and bamboo and rattan suspension 
bridges in Java, from the pyramid of Cheops, 
the principle of which is illustrated by work- 
ing drawings, and Hannibal's stone bridge at 
Barcelona, to the latest developments of 
masonry and ferro-concrete. Many forms of 
fastenings and details are illustrated, each 
new system of strain distribution involved in 
a bridge described is explained by diagrams, 
and the reader is conducted through the en- 
tire series of operations from the rolling from 
the ingot of members of various forms to 
their location in the finished structure. In 
glancing over the excellent illustrations one 
cannot help regretting that in the development 
of the American iron-bridge system, admirably 
as it was suited to meet conditions nowhere 
else encountered with the same limitations 
imposed, the artistic beauty so noticeably su- 
perior in many European bridges has had to 
be to some extent sacrificed to economy and 
efficiency. 

Two Family and Twin Houses. New 
York: William T. Comstock, 1908. 
Small 4to.; 127 pages. Price, $2. 
This work consists of a variety of designs 
contributed by leading architects in all parts 
of the country, showing the latest ideas in 
planning this class of dwellings in city, vil- 
lage, and suburbs, together with very complete 
descriptions covering all the latest improve- 
ments in sanitation. 

Old Edinburgh. By Frederick W. Wal- 

keys. Boston : L. C. Page * Co., 1908. 

2 vols.; 16mo.; pp. 380-360. Price, $3. 

This is an account of the ancient capital of 

the kingdom of Scotland, including its streets, 

houses, notable inhabitants, and customs in the 

olden times. It is beautifully illustrated with 

reproductions of old prints and photographs. 

A charming book of travel, well written and 

well illustrated. 

Reservoirs. For Irrigation, Water Power, 
and Domestic Water Supply. By 
James Dlx Schuyler. London: Chap- 
man & Hall, 1908. Imported by John 
Wiley & Sons. Large 8vo.; pp. 573; 
281 ill. Price, $6. 
This is a second edition revised and en- 
larged of the original work of the author, well 
known to all engineers concerned in such work. 
The rapid development in dam construction 
since the original publication has necessitated 
the complete revision of the work in order to 
bring it up to date, and this having obviously 
been done with great care, must have involved 
labor equivalent to, if not indeed greater than, 
that of writing a new book. Much new matter 
has been added and some of the old describing 
practice obsolete or superseded by modern 
methods has been omitted, the most noticeable 
addition being that descriptive of hydraulic fill 
dams, a method of using natural streams for 
the transportation of material and for the 
natural solidification of dams of great height 
at small cost almost unknown at the time of 
the appearance of the author's first edition. 
Improvements in photography have also in- 
creased the interest of the book, especially to 
the layman, by the addition of over 200 new 
illustrations, many of striking and historic 
dams. 

The Mechanical Appliances op the 
Chemical and Metallurgical Indus- 
tries. By Oska Nagel, Ph.D. New 
York: Published by the Author, 1908. 
8vo.; pp. 302; 292 ill. Price, $2. 
It must be difficult to find a new field for 
authors and compilers nowadays, but we are 
unfamiliar with any other work covering ex- 
actly the ground of the present. All the ma- 
chinery used in industrial chemistry and 
metallurgy from the generation of steam and 
producer gas to the conveyance and disposal 
of their waste and by-products, from the crush- 
ing of ores to the handling of their residues 
after cyaniding and filtration, from reverbera- 
tory furnaces to sublimation, is critically de- 



scribed and classified, including all kinds of 
conveying apparatus for solids, liquids, and 
gases, grinders, mixers, separators, purifiers, 
evaporators, and dryers. There is a good deal 
of rather obvious compilation from manufac- 
turers' catalogues, but this in a work of this 
sort could hardly be avoided, and one of the 
author's professed objects is to save the manu- 
facturer from the toils of the salesman and 
the perusal of endless half-understood descrip- 
tions by presenting the essentials of the differ- 
ent systems. This he successfully achieves and 
leavens the work with a few usefully simple 
formulae for calculating drafts, etc., and rules 
for the selection of material and fittings. 

The Elements op Physics. In Three Vol- 
umes. Volume II. Electricity and 
Magnetism. By Edward L. Nichols 
and William S. Franklin. New York: 
The Macmillan Company, 1908. 8vo.; 
pp. 303; 196 figures. Price, $1.60. 
This is a college textbook, being the second 
volume of Nichols and Franklin's "Elements 
of Physics." The volume was originally pub- 
lished in 1896, but has since been entirely re- 
written. It differs from other works on the 
same subject in beginning with magnetism and 
elect ro-magnetism and thence leading up to 
electrostatics. The latter subject is approached 
from the standpoint of the ballistic galvanom- 
eter. 

The Physical Properties op Soils. By 
Arthur G. McCall. Fully illustrated 
with photographs and diagrams. 
New York: Orange Judd Company, 
1909. 12mo.; pp. 100. Price, 50 cents. 
This book is rather suggestive than didactic, 
telling nothing of the physical properties of 
soils but giving rules for the carrying out of 
systematic experiments for determining them ; 
nor does it explain the relation to or effect in 
agriculture of the physical properties so dis- 
covered, the author contenting himself with re- 
ferring the student to the best works extant 
on these subjects. As a guide to the student 
in the most practical methods of pursuing a 
study as yet little formulated while leaving 
him free to original research the book should 
prove of great value. 

How to Use a Camera. By Clive Hol- 
land. London: Routledge & Sons. 
Imported by E. P. Dutton. 12mo.; 
pp. 132.; ill. Price, 50 cents. 
The object of the author is to supply up-to- 
date practical information, useful especially to 
the beginner rather than a profound treatise, 
and this he does in a readable and entertaining 
manner. The advice as to the important matter 
of selection of the right camera is good, and 
whereas the artistic eye for the selection of the 
right subject can hardly be taught, the chapter 
on that subject will assist many to avoid mis- 
takes. The hints on variation of light and the 
way to estimate correct exposures are good, as 
are especially the instructions for local im- 
provement of negatives, by following which 
many a hopeless picture may be retrieved. 
Many formulae are also given for developing, 
toning, and fixing baths, hints for finishing and 
for artistic applications of photography. The 
illustrations, apart from those intended to illus- 
trate defects, are a little disappointing com- 
pared with the excellent amateur work nowa- 
days seen in newspaper competitions, and the 
subject matter is worthy of a better style of 
publication, the paper being poor and con- 
spicuously different from that of the illustra- 
tion and advertising pages. 

The American Apple Orchard. By F. 
A. Waugh. New York: Orange Judd 
Company, 1908. 12mo.; pp. 215; fully 
illustrated. Price, ?1. 
Although modestly described as a "sketch" 
this book forms a very complete treatise on 
American apple growing and the instruction it 
contains is given in a very interesting manner. 
Beginning with the geographical distribution of 
the industry and the different varieties, the 
author explains the desirable qualifications of 
soils for orchards as well as the exposures and 
wind protection desirable. He proceeds with 
the causes and effects of winter killing, the 
preparation of land for an orchard, selection of 
trees, propagation, times of planting and all 
the methods of working, discusses the advan- 
tages and disadvantages of cover crops, prun- 
ing, and feeding the trees, their principal dis- 
eases and the protection of them from insects, 
including formulae for all the best mixtures for 
spraying, and concludes with harvesting, sort- 
ing, and packing apples for the market. The 
book makes our mouth water for the apples it 
describes and makes us hungry for the scent of 
the soil and the breezes blowing through the 
apple blossoms, and we should say that any 
intelligent farmer who has grown anything else 
should be well equipped for a start in com- 
mercial apple growing by its careful perusal. 

Foundry Practice. By James M. Tate 

and Melville O. Stone, M.E. Revised 

third edition. New York: John 

Wiley & Sons, 1909. 12mo.; pp. 234; 

112 ill.; cloth-. Price, $2. 

This work is essentially a text-book for the 

use of students, the work of the shop and of 

the class-room being carefully correlated in a 

manner infrequently found in books on foundry 

practice, which are generally adapted to the 

requirements of the advanced foundryman 

rather than to those of the beginner. In this 

respect the object of the authors seems to have 

been achieved. The first-named of the authors 

adds to a life-lone experience as practical 



pattern-maker and foundryman some fifteen 
years of putting what he has learned in prac- 
tice into the form of precept intelligible to 
others and has therefore an ability to ex- 
plain what he knows rare in the practical 
operative. His associate has graduated under 
his instruction and made a special study of 
foundry chemistry and metallurgy. The re- 
sult of their joint efforts is an eminently prac- 
tical work, giving all the essentials and fun- 
damental principles of foundry work, and, 
without going into details of special processes 
or machines, covers sufficiently for the student 
everything from the simplest green-sand mold- 
ing to the latest machines for handling molds 
and cleaning castings, concluding with tables 
of alloys for foundry use. Not the least useful 
feature is a glossary of foundry terms, given 
especially to avoid waste of space in needless 
explanations, and a glance through which pre- 
vents any possible obscurity. 



Legal Notices 



PATENTS 



INVENTORS are Invited to communicate with 
Mann &: Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C, in regard 
to securing valid patent protection for tbeir In- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts, and we have special facili- 
ties for handling Infringement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readll y given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in qnestlon. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Every patent secured through ns receives 
special notice in the Scientific American. 

Ours is the Oldest agency for securing patents; 
it was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 

Branch Office, 626 F St., Washington, D. C. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 2, 1909, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Account keeping means, A. L. Grayson.... 914,345 
Acid, officinal preparation of phosphoric, J. 

Nicolaidi 914,175 

Acids, manufacture of homologues of para- 

aminophenylarsinic, L. Benda 913,940 

Adding machine, J. G. Vincent 913,860 

Adding machine carriage mechanism, O. C. 

Kreis, Jr 913,738 

Adjustable bracket, N. L. Holcomb 914,047 

Advertising device, H. P. Turner 913,994 

Advertising plates, etc., device for moving, 

J. Albig 914.217 

Air brake system, A. I. Perry 913,972 

Aluminium compounds, manufacturing, E. 

L. Rinman 914,187 

Amalgamator, L. C. Laurent 913,902 

Animal hopple, Meeks & Harris 914,059 

Animal trap, S. A. Wilson 914,000 

Arch supporter, instep, E. H. Dunbar 914,027 

Automobile clock fastening device, Hurley & 

Slager 914,280 

Autovehicle mixed drive, H. Pieper 913,846 

Axes and eye tools, making, C. P. Byrnes. 914,240 

Bag holder, O. L. Lyon 914,057 

Baggage roller, R. F. Slater 913,777 

Ball attaching means, F. J. Englen 914,125 

Baking pan, etc., O. W. Bruner 914,238 

Baking powder, manufacturing, R. Paul.... 913,762 

Baling machine, McLin & Bachman 914,160 

Baling press, J. P. Gomes 914,266 

Baling press, J. C. Damron 914,336 

Balling machine, A. E. Rhoades 913,980 

Barber's register, W. W. Gass 914,265 

Basket handle, E. G. Harmon 913,885 

Basket3, machine for making fruit, J. E. 

Lyman 914,358 

Battery. See Electric battery. 

Battery contact, J. H. Gugler . -. 914,038 

Bearing for centrifugal separators, T. S. 

Patterson 914,181 

Bearing, thrust, G. Rennerfelt: 914,075 

Beating and kneading machine, R. F. C. 

Rambeaud 913,766 

Bed bottom, spring, J. W. Crowell 914,246 

Bed pan, sanitary, M. B. Morgan.... 913,836 

Bed plate, F. J. Fleischhauer 914,035 

Bedclothes fastener, E. L. Kelley 914,287 

Beeswax extractor, O. L. Hershiser 913,889 

Bell support, smoke, H. C. Hepler 914,273 

Bellows chest, P. B. Klugh , 914,351 

Belt, conveyer, T. Robins 913,917 

Belt shifter, Hinders & Relntsma 913,890 

Benzene or its bomologues from petroleum, 

producing,' E. A. Starke 913.780 

Bicycle frame, A. Levedahl 913,961 

Billiard chalk holder, F. Feldmann 914,033 

Binder, loose leaf, R. B. Wilson 313,793 

Binder, loose leaf, C. R. Nelson 914,063 

Binders, means for securing pages of loose 

leaf, J. S. McComb 913,906 

Binding post, O. Barbour 914,327 

Blade sharpening machine, R. S. Green... 913,954 
Blasting charges, machine for fixing, O. F. 

Malcolm 913,745 

Blowing can, A. Eckardt 913,816 

Boat, I. Anderson 913,868 

Bogie with one or several axles, C. de 

Bange 913,872 

Boiler, W. A. Berry 913,681 

Boiler flue cleaner, S. H. Limbert 913,963 

Boiler furnace, sectional, C. Phelps.. 913,844 

Bolt anchorage, Cleverdon & De Temple 913,875 

Bookbinder, F. G. Kollenberg 913,737 

Bottle and jar closure, L. Eschner 914,252 

Bottle crate, W. C. Seifert 914,080 

Bottle making machine, A. Watts 913,996 

Bottle necks and ground giass stoppers there- 
for, making interchangeable ground 

glass, C. M. Conradson 914,244 

Bottle necks and stoppers therefor, machine 
• for spirally grinding interchangeable 

spirally ground, C. M. Conradson 914,243 
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Bottle, non-reflllable, D. J. O'Neil 913,840 

Bottle, non-rettllalile, M. Forst 914,129 

Box blank making machine, wire bound, R. 

G. Inwood 913,958 

Box lid, journal, W. G. Dunham 914,341 

Box making machine, E. W. Myers 913,837 

Box making machine, wire bound, Inwood & 

Chapman 913,896 

Brake, R. R. Stein 913,781 

Braking mechanism, r. N. Jones 914,284 

Branding machine, W. J. Green 913,884 

Brick spreader pallet and truck therefor, 

W. Friberg 914,262 

Broiler, B. McCaughey 914,159 

Brooder, J. F. & W. D. Craig 913,813 

Brooder heater, J, C. Nicholls 914,171 

Buckle, L. Eckert 914,029 

Buggy top attachment, I*. Y. Fullerton . . . . 914,263 

Bundle wiring machine, J. Pfeffer 914,363 

Bundle wiring pincers, J. Pfeffer 914,182 

Burglar alarm, electric, A. Bloch 913,684 

Burner, E. De Loe 913,706 

Burner, A. F. Bauer 913,803 

Burner controller, automatic, J. W. Hear- 
ing 914,023 

Butter manufacture. E. Schou 913,920 

Cabinet, J. W. Schauer 914,078 

Cabinet, credit, F. J. Peterson 913,911 

Cable tramway grip mechanism, R. D. Sey- 
mour 913,775 

Can making machine feeding mechanism, W. 

F. Hebrank 913,886 

Can opener, E. W. Bishop 913,683 

Can stamping machine, C. C. Brown 914,234 

Car bolster, II. Tries 914,073 

Car brake attachment, G. Frowen 913,719 

Car, conyertible. E. C. Harllee 913,956, 914,270 

Car, dump, F. Hudson 913,893 

Car, dump, A. Campbell 914,242 

Car, dumping, A. Becker 913,93* 

Car grain door, freight, E. Posson 913,763 

Car heater, E J. Raueh 914,305 

Car loading apparatus, box, F. D. Buffum.. 914,017 

Car, poultry, II. W. Burgett 913,690 

Car, railway motor, W. S. Hovey 914,347, 914,348 

Car replacing frog, L. Pluard 914,070 

Car standard, trip, W. Strathy 913,925 

Car steering and governing mechanism, 

motor, D. H. Coles 914,020 

Car wheel removable tire, T. G. Aultman.. 914,221 
Carbid of calcium, preparing, X. Herme... 913,887 

Carbureter, J. A. Steward 913,857 

Carriage, baby, A. J. Adams 914,010 

Carriage hood attachment, child's, D. R. 

Collier 914,114 

Case. See Ticket case. 

Cash, parcels, etc., apparatus for transfer- 
ring, E. C. Phillips 913,975 

Cash registering till. II. W. Smith 913,779 

Catamenial receptacle, Scheller & Haas.... 913,893 

Catching and killing device, A. Tebbit 913,858 

Cattle stanchion, R. Grafton 913,723 

Ceiling construction, P. Allinio 914,102 

Cell, galvanic, B. Jonas 913,898 

Cement applying machine, W. F. Lautensch- 

lager 913,829 

Cement, making, E. J. Winslow 913.794 

Chandelier hook, C. M. Pitel 913,977 

Charging the retorts of zinc and other an- 
alogous furnaces, E. Dor-Delattre 914,339 

Chime whistle, J. Donath 913,707 

Chimney attachment, C. Galitz 914,134 

Chlorin, apparatus for utilizing, J. W. Ayls- 

worth 914,224 

Chlorinated compound and making same, J. 

W. Aylsworth 914,223 

Churn, L. C. Lewis 913,742 

Churn, L. A. Smith 913,778 

Churn, C. S. McCalman 913,838 

Churn, R. E. Sharp 913,986 

Cigar machine, R. Annigoni 913,869 

Cigar rolling table, R. Annigoni 913,870 

Clamp, F. B. Cook 913,699 

Clasp, F. W. Seidl 913,854 

Clip binder, P. Cohen 913,876 

Clock, advertising, J. B. Barnett 914,229 

Clod crusher and harrow, combined, W. W. 

Reichman 913,979 

Clothes drier, F. T. Johnson 913,823 

Clothes line support, J. Jacobs 914,049 

Clutch, friction, A. Charvin 914,112 

Coal and the waste materials thereof, appa- 
ratus for briqueting fine, G. B. Damon. 914,247 
Coal and waste materials thereof, briqueting, 

G. B. Damon 914,248 

Cock, automatic cylinder. C. E. Miser 913,965 

Cock or valve, W. H. Wakfer 913,861 

Coffee urn, O. A. Xenninger 914.302 

Colander, O. E. Bohannon 914.014 

Concrete block machine. E. P. Auger 914,367 

Concrete floor construction, fireproof, J. D. 

Harrison 913,820 

Concrete mixer, portable. B. G. Leake 914,291 

Conduit service box, Riddell & Madden 914,186 

Cone burner, glass, A. L. Edwards 914,249 

Connecting pin. W. Fulton 914,133 

Container coating apparatus. P. J. Macnish. 913,964 

Controlling device, F. D. Howe 914,277 

Conveying apparatus. J. H. Oilman 913,948 

Cooking utensil, T. T. Aitkin 914,216 

Cord connector and rack. W. E. Hill 914,045 

Cord for use in cord fabrics, compound, T. 

Sloper 913.856 

Core for making cement conductors, expan- 
sible and contracture, M. Engeln 914.032 

Corn thinner, C. B. Rhoades 914,307 

Corset, F. O. Ginnever 913,883 

Corset, R. B. Scognamillo 913.921 

Cot. child's, M. II. S. Binney 914,104 

Cotton chopper, R. R. Ilvland 913,729 

Cotton chopper, L. & J. P. Dewald 913,878 

Coupling, E. E. Gold 913,950 

Cover, F. Richardson 914,185 

Crate, poultry, D. Turner 914,323 

Oil), folding. C. Ross 914,309 

Cuff holder, P. C. Ottinger 913,761 

Cultivator. A. Barklev 914,228 

Cultivator attachment, D. B. Browning 914.237 

Culvert, D. C. Boyd 913,685 

Culvert. II. A. Brownell 914,110 

Current regulator, alternating, R. S. McLeod 913,757 
Design making device, Tolman & Taylor.... 914,322 

Detachable handle, C. B. Post 913.764 

Digester. T. J. Hutchinson 914,349 

Dipper handle socket. G. W. Knapp 914,352 

Discount machine. C. A. Longwell 914,056 

Door air controlled lock, sliding, W. J. 

Martin 913,834 

Door and other closures, safety locking de- 
vice for, n. Rowntree 913,773 

Door check, C. P. Dorn 914,340 

Door key, I. E. Solomon 913,923 

Door lock guard, Anderson & Hansen 913,800 

Door locking device, W. W. Cornman 913,700 

Door mechanism, F. S. Gallagher 914,135 

Door operating device, T. J. Naulty 914,161 

Door or other device pneumatic operating 

mechanism. H. Rowntree 913,853 

Door securer, P. A. Thorin 914,204 

Door stop, J. M. Tatterson 914,179 

Door stop and fastener, sliding, G. Iloman.. 913,821 

Door stop and retainer, S. L. Mefford 913,748 

Draft rigging, C. A. Tower 914,089 

Draft rigging, J. F. O'Connor 914,176 

Draft rigging, friction, J. F. O'Connor 913,759 

Drill chuck. B. B. Farnham 914,255 

Drill, ratchet, P. Armstrong 914,012 

Drill, rock, J. A. Traylor 913,928 

Drill, rock, T. E. Adams 913,932, 914,215 

Drum, toy. E. Wolff 913,796 

Drying finely divided material, apparatus 

for, R. S. Kent 914.052 

Drying machine, Ryan & O'Toole 913,774 

Dumping device, end. Yale & Reagan 914,004 

Dye and making same, azo, C. Immer- 

heiser 914,144 

Dye and making same, azo, Julius & Fus- 

segger 914,146 

Eaves trough, A. Allen 914,218 

Electric alarm, T. Xnrpoth 914,172, 914,173 

Electric battery, L. I'. Basset 913,936 

Electric circuit controller, H. W. Leonard, 

914,355 to 914,357 
Electric conductor supports, guard for the 

arms of, Harrison & Burns 914,042 

Electric current generator, O. C. Rup- 

recht 914,311 

Electric cut out, T. E. Murray 913,755 

Electric fixtures, wall plate for, I. Bond... 914,107 

Electric furnace, P. L. T. Heroult 913,888 

Electric machine rotary members, cooling de- 
vice for, J. Htsslnk 914,046 



The Highest Excellence 

in plain, ami ornamental wood-cu 
ting- by carpenters, cabinet- 
makers, builders, picture- 
frame makers and others is 
attained by those using our 

Wood Working 1 Machinery 
Invaluable for scroll-sawing, miter- 
ing, boring, beading, edge-mould- 
ing, rabbeting, grooving, dadoing, 
etc. Our catalogue No. 20 A tells 
about them. 

THE SENECA FALLS MFG. CO. 
695 Water St., Seneca tails, N. Y. 




Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Veeder Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free. 
VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 

Cyclometers, Odometers, 

Tachometers. Counters 

and Fine Castings. 

Represented in Great Britain by 
Messrs. Markt A Co., Ltd., 6 
City Road, Finshury Square, 
London, E. C, England. 




2HPStationary*2950 
Engine mf 



2Ho8H.P. Proportionate Prices. 

For use on the farm ind in (he shop. 

Runs areata leparators, ohums, pumpa, oorn thel* 
lerfl, washing machine!, printing preasei, 
Burns korosene, (coal oil,) alcohol, gasoline, 
ti Hate, without change o f equipment, itarta 
without cranking, throttling governor, drop 
fjrjed crank shaft, beat grade babbitt bear* 
Inge, free catalog tells how to Bare half coat 
ofhlredhelp. Testimonials. lO.QQOiauH. 
All sizes ready to ship. 

DETROIT ENGINE WORKS 

127 Belle, ue Avenue, Detroit, Mictn D lO 




SUE The Perfection Wrench? 



The newest and best wrench made. All steel. 
Great strength. Instantly adjusted. Easily and 
quickly operated. Positive grip. Immense time, 
trouble and temper saver. Indispensable to 

Automobilists. Best "all round" tool ever offered 
for sale. Must be seen to be appreciated. " You'll 
want one when you see it." For circular address 

THE PERFECTION WRENCH COMPANY 
Box 426 G, Port Chester, N. Y. 




ALCOHOLISM 

For allaying the feverish desire for drink, 
and in sustaining those who wish to [give up 
the liquor hasit 
EAKL'S ANTOL TREATMENT 

is daily-receiving the grateful testimony of 
those whom it has benefitted. No absence 
from business, no inconvenient condiiions or 
bad after effects. Correspondence strictly 
confidential. The Cost is Very Moderate. 
Write at once for free booklet. 

John C. Earl, 267 Gates A.., Muntclair, N. J. 

Sole Agent for U. S. A. and Crmada 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send perfect sample for C - p~> r" - r" - 
low estimate and best expert advice ' ■ *- ^— ^— 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



WELL 



DRILLING 
MACHINES 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind »f soil or rock. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



Notice to Contractors* 

SEALED PROPOSALS for Power House, Coal Pocket 
and Conduits construction, including plumbing and 
electric work, and for Laundry building, construction, 
including heating, plumbing and electric work, a', the 
Kings Park State Hospital, Kings Park, N. Y., will be 
received by the State Commission in Lunacy at the 
Capitol, Albany, N. Y., up to 3 o'clock P. M., on March 
24*1909, when they will be opened and re id publicly. 

Proposals shall be accompanied by certified check in 
the sum of $2,000 each for the Power House and Laun- 
dry, and the contractors to whonitheawards are made 
will he required to furnish surety company's bond in 
the sum of $25,000 for the Power House and $25,000 for 
the Laundry. The right is reserved to reject any and 
all bids. 

Drawings and specifications m&y be consulted and 
blank forms of proposals obtained at the Kings Park 
State Hospital, Kings Park, N. Y.. at the office of the 
State Commission in Lunacy, Room 5212, 1 Madison 
Avenue, New York City, and at the office of the State 
Architect. Complete sets of plans and specifications 
will be furnished to prospective bidders upon reasona- 
ble notice to. and in the discretion of the State Archi- 
tect, Franklin 3. Ware, Albany, N. Y. 

Note.— This work does not include boilers or other 
equipmentin thePower House, or laundry machinery. 
T. B.McGarr, Secretary, State Commission in Lunacy. 

Dated February 26, 1909. 



A Home Hade 
Alternating 

Current Motor 

READ Supplement 1688 for a good, clear article 
by F. E. Ward, E.E.. on the making of a 
Y% horse power alternating current motor. 
The motor can be constructed by anyone of ordinary 
skill in the use of tools, who has access to a screw- 
cutting lathe with a swing of 9 inches or more. 
The motor is designed to run on the 100 to 120 volt 
60-cycie, single-phase alternating current circuit, 
now in widespread use for the lighting of dwell- 
ings. The motor will drive a 16-inch brass fan, a 
smalt lathe, or a 50-watt dynamo for generating 
direct current for charging storage batteries, and in 
fact ■will do almost any kind of work that can be 
done by one-man power. Order from your news- 
dealer or from 

MUNN <S. CO., 361 Broadway. New York 



914,346 
913,913 
913.754 



Electric power for traction purposes, syste 

for the distribution of, 11. A. Weagant. 914,306 

Electric switch, E. M. Carr 913,809 

Electric traction on the surface contact sys 

tem, D. Suchostauer 913,782 

Electrical appliance swivel, Low & Hertz- 
berg 913,831 

Electrical circuits, system of controlling the 
strength of direct currents in, M. M. 

Osnos 914,177 

Electrical controlling device, J. T. Whalen.. 914,094 
Electrical measuring instrument, J. F. Be- 

gole 913,939 

Electrical switch, Clark & Vlasto 913,810 

Electrolytic process of producing compounds, 

O. E. Acker 914,100 

Electrolytic process of producing nitrogen 

compounds, C. E. Acker 914,214 

Electroplating apparatus, G. L. Meaker.... 913,747 

Elevator cage, safety, C. H. Sturgis 914,086 

Engine. See Gas engine. 

Engine aliner, J. 0. Gibbons 914.370 

Engine cooling device, explosive, G. Braun. 914,109 
Engine harvester attachment, traction, J. 

M.Will 914,097 

Engine starter, F. A. Rogers 914,308 

Engine wheel, traction, E. L. Van Dolsen. 914,324 

Envelop, L. W. Simmons 913,987 

Envelop, E. Heyer 914,274 

Envelop, G. Davis 914,337 

Envelop, return, T. J. Sales 913,919 

Envelop sealing and stamp affixing machine, 

Kindig & Wittier 914,350 

Excavator, W. Hurst 914,142 

Exercising apparatus, A. Zund-Burguet 913,799 

Expansion bolt, D. R. Berry 914,103 

Eye cup, C. A. Maher 914,295 

Eye guard, H. S. Cover, reissue 12,924 

Eyelet stay joining machine, F. L. Anderson 913,934 
Fare collecting apparatus, J. H. Coleman.. 913,698 

Fare register, J. F. Ohmer 914,361 

Feed and litter carrier, H. J. Ferris 913,881 

Feed bag, A. R. Hoffmann 913,727 

Feeding mechanism, F. Waite 913,929 

Feed rack, J. F. Withrow 914,001 

Fence making tool, W. S. Guinter 913,725 

Fence post, W. H. MeWhirter 913,907 

Fertilizers, manufacture of, D. Shields 913,922 

Fiber and making same, fireproof, MeElrov 

& Ellis 914,300 

Fire extinguishing liquid, frostproof, M. 

Breslauer 914,233 

Fire pot, C. F. Coda 913,812 

Fireproof material, J. W. Aylsworth 914,222 

Fitting table, dressmaker's, V. H. Can- 
ham 913,692 

flanging machine, C. L. Finch 914,034 

Flakes, making thin metallic, T. A. Edison 914,372 

Flat iron heater, J. Hagen 914,267 

Floor cleaner, G. W. Ansley 913,801 

Floor polisher, J. F. Weber 913.863 

Floor scraper or planer, J. F. Weber 913,862 

Floor surfacing machine, W. A. Xash 914,202 

Flue cutter, H. II. Thornton 914,088 

Fluid pressure ram, A. 1'arfltt 913,970 

Fluid substances, apparatus for desiccating, 

W. S. Osborne 913,760 

Flush meter, A. Simons 913,776 

Flushing tank, W. F. Adams 914,011 

Fodder shredder, E. F. Gibbons 914,136 

Folding box, M. Hutchinson 913,894 

Fork, olive and pickle, E. F. Menkin 914,060 

Fruit picker, H. Tiud 914,205 

Fuel, artificial, A. II. Ege 913,713 

Furnace, L. P. Cohen 913,697 

Furnace, Bailey & Hildebrand 914,226 

Furnace, R. II. Sayre 914,314 

Furnace feed mechanism, W. C. Robinson.. 914,188 
Furnaces, operating electric, P. L. T. 

Heroult 

Fuse block, automatic, C. O. Prowse... 

Fuse box, electric, T. E. Murray 

Fuse, safety, Hart & Reynolds 914,043 

Galvanic battery, B. Jonas 913,824 

Gang sawmill carriage and steam feed press- 
ure roll structure, W. L. Miles 914,154 

Garment, bifurcated, F. F. Lewis 913,741 

Garment hanger and clothes tree, etc., J. 

M. Hansen 913,955 

Garment safety secret pocket. I. Mensch . . 913,749 

Garment supporter, W. P. Kellogg 914,050 

Garter, gentleman's, G. J. Hall 914,268 

Gas burner, II. A. B. Helander 914,044 

Gas burner, E. Schumacher 914,193 

Gas engine, C. M. Leech 914,292 

Gas engine, J. G. Willet 914,366 

Gas generator, J. A. Kenworthy 913,733 

Gas heater for water backs, E. M. Ken- 

nard 914,288 

Gas meter pipe connection, A. Ehebald 914,250 

Gate, J. Flinner 913,717 

Gear for hoisting machines and analogous 

uses, reverse, A. Lambert 913,900 

Gear, sectional. K. E. Porter 914,071 

Gearing for hoisting drums, duplex, A. Lam- 
bert 913,901 

Generator. See Electric current generator. 
Glass drawing apparatus, .1. W. Cruik- 

shank 914,117 

Glass for open top gas meters, proving, W. 

T. Drew 913,710 

Gold concentrating apparatus, J. H. Mont- 
gomery 913,905 

Governor for air compressors, E. B. Coup.. 914,116 
Grain feeder and band cutter, Coburn & 

Harnden 913,696 

Grinding apparatus bearing. E. Rivett 913,767 

Gunpowder, C. r. II. Claessen 914,113 

Gun, drop down breech loading, L. B. 

Taylor 913,784 

Hair frame, pad, or roll for ladies' use, W. 

Schaffer 914,191 

Hammock, metallic, I. Meyer 913,750 

Hanger, J. Bergquist 914.013 

Harrow tooth fastening, H. M. Hughes 914,278 

Harvester, root crop, J. M. Bourland 914,232 

Hat cover, lady's, W. S. Turney 914.206 

Hay press, C. L. Bowen 913,873 

Hay rake, 0. Pearson 913,971 

Hay stacking apparatus, J. I'ate 914,178 

Headlight, R. H. Welles 913,997 

Heat regulator, R. R. Root 913,982 

Heating apparatus, water, Lyon & Hickok.. 913,832 

Honey extractor, J. F. Kropp 914,290 

Hoof pad, O. G. Woolverton 014,003 

Hopple, W. S. Farrow 914,257 

Horn, etc., reaming and clamping device for, 

J. B. Hall 

Horse bit, F. Rf. Amsbry 

Horseshoe, P. J. Brislin 

Hose connection for steam thaw points, J. 

R. Mathews 914,151 

Hose making machine, C. R. Backmann . . . . 014.225 

Hose protector, II. F. Marendaz 913,903 

Hose supporter, C. J. White 913.998 

Incubator, G. B. Hayner 913,957 

Incubator, H. Brown 914,236 

Internal combustion engine, rotary, G. 

Huscher 914,281 

Ions, ionizer or apparatus for producing gas- 
eons, L. I. Blake 913,941 

Jar opener, M. C. Hearing 914,119 

Jewelry, safety catch for stick pins, and 

similar articles of, W. I. Macomlier. . . . 014.150 

Jointer feeding device, Ross & Gates 913,852 

Journal box, G. A. Woodman 914.326 

Kettle, steam, E. Kemp 914,051 

Key fastener, C. B. Keith 914,286 

Kitchen reminder, 0. Roed 914,364 

Kitchen sink cover, A. G." Demarest 914,120 

Knife and fork, combined table, C. II. 

Ruble 914.310 

Lamp, L. Schepmoes 914.079 

Lamp, Landers & Johnson 914,148 

Lamp, II. N. Fowler 914,259 

Lamp burner, C. Stanek 913,991 

Lamp burner chimney holder, T. M. Griffin. 913,724 
Lamp, filament, electric glow, II. Kuzel.... 914,354 

Lamp guard, W. T. Russell 914,190 

Lamp, kerosene incandescent. J. A. Mathes. . 913,746 
Lamp light regulator, electric, T. E. Murray 913,753 

Lamp, vapor, A. A. Warner 913,789 

Lantern, C. H. Rolfes 913,981 

Last, Bliss & White 914,329, 914,330 

Lawn sprinkler, D. W. Wells 913,791 

Lawn trimmer," J. Weber 913,790 

Lead seals, etc., machine for casting, N. S. 

Friderichsen 914,131 

I. ens mounting, G. Lowenstein 914,149 

Lenses, forming, W. I. Seymour 914,316 

Letter carrier's storm garment, W. H. Car- 
penter 913,694 



914,041 
914,219 
914,015 



Level, square, and tape measure, combina- 
tion, R. L. Darter 913,703 

Lever, G. W. Curtis 914,118 

Light, drop, C. M. Pitel 913,976 

Lining for mouthpieces for voice transmit- 
ting instruments, germicide, A. A. Wil- 
liams 913,792 

Liquid surface drain for gas holders, W. C. 

Morris 914,298 

Liquids from mixtures of gases and liquids, 

apparatus for separating, A. H. Barker. 913,802 

Lock, J. W. Bodge 913,942 

Locomotive automatically adjustable head- 
light, W. M. Cooper 914,335 

Loom picker stick check, T. Nevin 914,360 

Loom shedding mechanism, H. Bardsley.... 913,935 
Loom shuttle operating mechanism, narrow 

ware, E. R. Holmes 914,048 



Loom take up mechanism, P. 
Loom take up mechanism, T. 
Loom take up mechanism, A. 



913&77 
913,908 



Nevin 

E. Rhoades, 

913 914 913 915 
Loom take up mechanism, J. O'Sullivan. . . .' 913J969 
Loom thread parting mechanism, A. E. 

Rhoades 913,916 

Mail bag catcher and deliverer, E. Stiedinger 914,198 
Mail bag delivering and receiving apparatus, 

O. Gunther 914,039 

Mail bag delivery apparatus for cars, L. J. 

Evans 913,715 

Mail receiver and deliverer for railway 

trains, A. Matlak 913,835 

Mail receiving and delivering device, au- 
tomatic train and station, A. McArthur. 913.967 

Mangle, H. A. Hecker 913.726 

Mantle box, J. II. Russell 914,189 

Marble slabs, dividing, J. R. Peirce 914,303 

Marker and gage, combined siding, G. D. 

Baightel 913,871 

Marker, automatic, Biberman & Mills 913.682 

Match, G. Galy 914,264 

Match box, E. Ellis 913,714 

Match box, A. Waag 914,208 

Match safe, H. K. & O. K. Porter 913.978 

Meat cutting machine, W. G. Doty 913,879 

Mechanical movement, I. C. Rust 913T918 

Metals in solution, separating, Dow & Gates, 

913,708, 913,709 
Meter. See Flush meter. 

Meter connection, A. L. Holmes 913,892 

Milk strainer, R. P. Ekstrom 914,031 

Miter box, N. J. Shimmel 914.196 

Mixing apparatus. M. C. Peters 914,304 

Moccasin, S. Armstrong 914,220 

Mouthpiece antiseptic lining, G. M. Scroggs. 914,194 

Mowing machine, F. Fisher 914,258 

Musical instrument, I'. Wuest, .Tr 913,867 

Nitrogen from air, obtaining, 0. P. Hurford. 914,279 

Nut lock, D. M. Kenyon ..: 914,053 

Nut lock, R. B. Frisbee 914.132 

Nut lock, C. P. Dyer 913.712 

Nut lock, J. Schirra 914,192 

Nut shelling machine, C. S. Stevens 914,082 

Obstetrical apparatus, B. II. Simpson 913,989 

•il from cotton seed or other oleaginous 

material, extracting, J. E. Mills 913,751 

Oily materials, method and apparatus for 

atomizing and spraying, H. O. Brandt. 913,686 
Ordnance sighting apparatus, Dawson & 

Buekham 913,705 

Ore treating apparatus, F. E. Woodbury, 

et al 914,002 

Ores, extracting precious metals from, I. 

Kitsee 913,735 

Organic bodies, chlorinating, Ellis & Mc- 

Elroy 914,251 

Oven, baker's, J. Middleby 914,153 

Oven, drying and baking, J. Wyman 914,099 

Overalls, S. A. Melasky 914.296 

Package elastic grip band, W. Liddy 913,962 

Paddle wheel, submerged feathering, L. 

Vojacek 913,787 

Paper box, H. Syner 914,321 

Paper hanging machine, W. P. Evans 914,254 

Pasteurizing apparatus, J. T. H. Paul 913,910 

Peas on the vine, roll for hulling green, 

E. G. Albaugh 913,678 

Penholder, ejecting, A. W. Allbery 913.933 

Phonograph horn, A. T. E. Wangemann 913,'930 

Photographic and printing purposes, optical 

screen for, J. H. Smith 914,197 

Photometer, F. E. Ives 914,282 

Piano, P. Duffy 913,711 

Piano mechanism, self -playing, Larson & 

Ostergren 914,054 

Piano, sostenuto, P. Soblik 913,990 

Piano sounding board press, E. C. Moses... 914T061 
Pin fastening connecting rod, C. E. Van 

Auken 913,785 

Pin setter and spotter for bowling alleys, 

J. F. Wuerth 913,797 

I'ipe and beam clamp, combined, M. C. 

Rosenfeld 913,772 

Pipe coupling, train, W. F. Clasen 913.811 

Pipe-making press, Fraser & Gray 914,369 

Planer feed roll. B. D. Stevens 913.924 

Planter sack, self-feeder, A. C. Simonis 913,988 

Plants, implement for hoeing and topping 

growing, A. P. Granger 913,953 

Plaster board, Shamiah & Witty 914,317 

Plowshare, boltless, M. Hagerup 914,139 

Position indicator. J. F. Hodges 913,891 

Pressure controlling device, hydraulic, J. 

W. Nelson 914,165, 914,166 

Pressure generating and applying device, 

variable hydraulic, J. W. Nelson 914,169 

Pressure generating and controlling device, 

hydraulic, J. W. Nelson 914,163 

Pressure generating, controlling, and apply- 
ing apparatus, hydraulic, J. W. Nelson. 914,170 
Pressure generation controlling device, hy- 
draulic. J. W. Nelson 914,168 

Printer's chase, C. T. De Brisay 913,946 

Printing plate holder, W. J. Knoll 913 736 

Printing press attachment, W. E. Schwalm. 913.984 
Printing press attachment, A. P. Ilarland.. 

Propeller, F. J. Gowing 

Pump and pressure controlling device, hy- 
draulic, J. W. Nelson 

Pump, dispensing, C. F. Pressler 913.848 

Pump, dredger, F. H. Jackson 914,283 

Pump, motor, H. M. Cramer 913,701 

Pump pressure controlling device, hydraulic, 

.1. W. Nelson 914,167 

Pump pressure controlling means, hydraulic, 

J. W. Nelson 914,164 

Pump, steam, B. O. Gage 914,037 

Punch, center, G. M. Ainsworth 913,677 

Puzzle or toy, II. I). Billiard 913.689 

Rack attachment, hay, A. L. Carlson 913,693 

Rack bracket, hay, A. L. Lucas 913,744 

Rail anticreeping device, G. W. Whiteman. 914,095 

Rail joint, E. Fields 914.127 

Rail joint, E. Filter..: 914,128 

Rail joint, C. G. Weygandt 914,210 

Rail joint, E. Fraser 914,260 

Railway crossing, E. W. Dwight 914,025, 914.026 

Railway crossing, W. II. Meyerlambers 914,297 

Railway or track for purposes of amuse- 
ment, H. H. Martyne 914.058 

Railway rail joint, M. J. O'Connor 913.839 

Railway tamping machine, Farrell & Meehan 913.716 

Railway tie, metal, Robinson & Sugrue 914,077 

Railway tie, metallic, L. C. Sharp 913.985 

Railway tie plate, W. S. Weston 914,092, 914,093 

Rake, G. E. Sutphen 914,087 

Range, J. R. Supper 914,085 

Razor safety attachment, Budde & Poesch- 

mann 913,807 

Razor strop, M. Krischer 914.147 

Receptacle closure or retainer, L. Eschner.. 914,253 

Recording machine, B. Dysart 913,880 

Register. See Barber's register. 

Regulator, G. W. Collin 914,115 

Resilient wheel. R. Gaignard 913,819 

Respirator, W. Bucklen, Jr 913,688 

Revolver, W. B. McCarty 913.756 

Ribbon rack and measurer. E. A. Hooton . . . 914?275 

Road machine, snow, J. Warcup 913,788 

Road working machine, A. C. Callender 914,241 

Rotary engine, F. Tompkins 913.927 

Rotary engine, W. H. Reece 914,074 

Rotary motor, P. J. Darlington 914,022 

Rotary motor, Mills & Conn 914,155 

Rubber treating apparatus, E. Molina 914,156 

Rule, combination, J. D. McCann. Jr 914,359 

Sand blast machine, F. P. Roland 914,105 

Sanding device, B. C. Loring 913,830 

Sash balance, C. M. Smith 914.319 

Sash fastener, N. A. Buckingham 914,016 

Sash lock, S. J. Newhart 914,066 



914.269 
913,951 



914,162 
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UNIVERSAL 
STROPPER 
and twelve 
keen, finely 
tempere d 
blades made 
by our secret 
process, from 
the finest 
razor steel in 
the world, conveniently 
packed in a handsome plush- 
lined leatherette case. 

WIZARD Safety Razor 

shaves better than any other razor made, regard- 
less of price— we know because we've tested tbem 
all. It is simple in construction, having only two 
parts-a handsome silvpr-platedhandie andateen, 
finely tempered blade that eives a delightful, 
smooth, clean, velvet y shave. It's easy to use— easy 
to clean, sanitary, and soon pays for itself many 
times over. 

Send us your order— try it 30 days— if not satis- 
fied, you can have your money back. 




UNIVERSAL STROPPER 

Sharpens Any Safety Razor Blade 
whether single or double edge. The only practical 
and convenient atropper made. Price 50c. each 
prepaid. Guaranteed satisfactory or your money 
back without asking any questions. 
Ask your dealer or Write for owr Free Booklet 
FREMON'T CKE8CENT MFG. CO. 
882 Ohio Avenue, Fremont, Ohio, V. S. A. 

We also mate the "Witch" Safely Razor 



POWER REQUISITES 

Get the engine that runs reliably, requires least attention and 
is a dependable starter. 
The simple, powerful 

ILJ #% Gasoline 
■ ria %#• Engines 

meet the requirements. 
They are especially 
adapted to all mechani- 
cal purposes — a style 
and size for every ser- 




Vertlcal, 2, 3 and 25-H. P. 

Horizontal (portable and stationary), 4, 6,8, 10, 12, 15 and 
20-H. P. 
Air Cooled, 1 and 2-H. P. 

Call on I. H. C. Agents or write for catalog. 

INTERNATIONAL HARVESTER CO. OF AMERICA 
(Incorporated) 

15 Harvester Bid g . , Chicago, U. S. A. 




$60 



G1LSON MFG. CO. 



GOES LIKE SIXTY 

SELLS LIKE SIXTY' 
SELLS FOR SIXTY 

GILSON 

GASOLENE 

ENGINE 

or Pumping, Cream 
rators, Churns, Wash Ma- 

' " ies, etc. FSEE TRIAL 

Ask for catalog-all sizes 

Park St. Port Washington, Wia. 



FRICTION DISK DRILL 

FOR LIGHT WORK. 
lias These Great Advantages: 

The speed can lie instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest- or largest drills 
within its range — a wonderful economv in time and great 
saving in drill breakage. t3T Send for Drill Catalogue. 

W. F. A JNO. UAIiSFS CO., 

Established 1872. 
!»!»!» Kuby Street, - - llockford. 111. 




A. B. C. AUTOMOBILE 



A tine hill climber. Speeds up to 35 miles an 
hour. Most sitnpK, practical, powerful and dur- 
able Automobile of its class. Easy to 
operate— no complicated 
parts— no repairs. Solid 
or pneumatic tires. Air 
or witter cooled. Safest 
and best. Duilt for 2, 3 or 
4 passengers, 16 to 35 h. p. 
$*0Uup. Catalog Free. Write 




today t»r particulars. 

A. B.C. JIOTOH VEHICLE Ml-'i;. CO., 3913HorganS(., St. Louis, Mo. 



HAND POWER 

BENCH DRILLS 

We manufacture a great variety of 
these little machines which are of 
inestimable value around almost any 
shop- We should be glad to send 
you our catalog- showing the com- 
plete line of tools and machines 
made by us. 

GOODELL-PRATT CO., GREENFIELD, MASS- 





A simple, compact motor of strong, 
rigid construction, comprising the 
latest desirable features in gas en- 
gineering. 2 l A to 15 horse power. 

ROYAL EQUIPMENT CO. 

145 Hu us a tonic Ave., Bridgeport, Conn. 



SAVE YOUR NAILS 

By using a Knife you 

can open with your 

gloves on 

Prices: 3 blades, S1.50 or S1.60 

, Illustrated Price List 
FREE 
1118 Virginia Ave., S. W., Washington, I). V.. 
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013,05!) 
014,203 
014,120 
014,174 

014,3. r i3 
014,130 
013,074 
014,070 
014,000 

013,847 
014,325 
914,270 
013,708 
014,180 
013,002 
013,842 
014,008 



014,183 
013,705 
014,145 
013,601 
013,700 
014,280 
014,312 
013,786 
014,211 
013,805 
014,250 
013,728 
013,804 
013.771 
014,230 
014,342 

014,343 



014,301 
013,820 
014,300 
013,822 
014,201 
013,000 
013,758 

913,874 

013,037 
014,021 
013,855 
014,143 
014,204 
013,020 



Sash lock and fastener, combined, E. F. 

Kapus 013,730 

Sash, window, .!'. Thenser 014,203 

Saw tiling implement, ,T. II. Fritz 913,818 

Sawing machine universal clamp, cold, J. 
McCarthy 

Scraper, N. Keler 

Screen, W. C. Logan 

Screen corner piece, window, G. K. Ferry... 

Screw driver screw holder, S. (J. North 

Screws, etc., machine for making, C. Y. 
Knight 

Seam ripper, T. F. Freeman 

Semaphore signal, electric, 11. W. I'ettey... 

Separating machine, (J. II. Rich 

Sewer trap, B. Oakes 

Sewing machine embroidering and darning 
attachment, II. It. Prall 

Sewing machine needle clamp, ,T. P. Weis.. 

Shade and curtain hanger, J. E. Hopkins.... 

Shade bracket, window, Young & Stokes. . . . 

Shade, window, J. Si. Patterson 

Shaft coupling, W. B. Steen 

Shaft tug, F. T. Overman 

Sheet piling driving cap, It. B. Woodworth . 

Ship ventilating and connections thereto, E. 

O. Blackwell 914,230 

Shoe draw strap and horn. W. H. Carroll... 913,695 

Shoe forming last, Bliss & White 914,331 

Shoe rack, M. C. Ryan 914,313 

Shoe stitching machine, II. A. Webster. . . . 914,091 

Sign, C. S. Xeville 914,064 

Sign holder, street light, A. E. Shaw 914,195 

Signal, C. N. Brown 914,235 

Sink garbage drainer, J. Tvll 914,090 

Skate roller, T. W. Bryant 013,687 

Skirt, M. S. Doty 913,815 

Slack adjuster, J. II. Dodson 914,024 

Slot machine, N. Gillies 914,344 

Sodium sulfid, making infusible, W. Hasen- 

bach 914,271 

Solid bodies from liquids by cooling, appa- 
ratus for separating, Porges & Neu- 
mann 

Sound records, making, 1'i-escott & Schramek 

Speed indicator, C. A. Jacques 

Speed motor, variable, .1. Burke 

Spoke lathe, Robinson & Meyers 

Spraying apparatus, F. & F. Koenigkramer. 

Spring construction, C. Rutson 

Spring relief coaster, W. Van Wie 

Square, T. J. N. Whaley 

Stage border light, J. C. Bronaugh 

Steam engine, I). Farquhar 

Steel mold, manganese, II. M. Howe 

Stirring device, E. Weiss 

Stoker, automatic, J. M. Roe 

Stool, folding, C. A. Burlington 

Storage battery, T. A. Edison 

Storage battery electrodes, making, T. A. 
Edison 

Storage battery stand and means for raising 
and supporting plates, etc., O. II. Nel- 
son 

Stove draft apparatus, A. ,T. Kampe 

Stove lid, E. J. Renkenberger 

Stovepipe locking device. A. W. Hoyer 

Stretcher frame, C. P. Freestate 

Suction cleaner, O. II. Mohr 

Sugar, making, G. W. McMuIlen 

Sullage from molten metals, treating and 
utilizing, W. II. Carpenter 

Sunshade for hats, etc., collapsible, C. M. 
Baum 

Suspenders, W. D. Corder 

Suspensory sack or pouch, II. C. Shaw 

Swing, C. W. Ifft 

Switch lock, Lycett & Houseman 

Switcli stand, E. N. Strom 

Switch starter, multipe, II. J. Wiegand, 

913,865, 

Tag, W. G. Keene 

Talking machine mechanism, T. Kraemer. . . 

Telegraphy, space, L. de Forest 

Telephone line testing system, C. S. Win- 
ston 

Telephone mouthpiece, W. Gibson 

Telephone transmitter, C. Adams-Randall... 

Telephone transmitter, II. P. Clausen 

Telephony, I. Kitsee-i 

Tension device, E. Belcher 

Thill coupling, F. Dean 

Tli ill coupling and support, A. E. Brown.... 

Ticket case, G. T. Haines 

Tile, drain, W. II. Booth 

Tins, machine for forming, S. Opsal 

Tire, air tube, J. Itees 

Tire protective cover or armor, pneumatic, 
F. J. Moran 

Tire protective device, rubber, II. W. Har- 
ding 

Tool, adjustable boring, G. C. Barnes 

Tool holder. C. E. Brown 

Tool, tire, W. James 

Tooth, stacker, J. Dain 

Torpedo controlling means, dirigible, I.. E. 
Custer 

Torpedo firing means, C. Davis 

Traction engine, G. It. Goughnour 

Train order delivering device, T. E. McCann 

Trammel point, A. Turnbull 

Transmission mechanism, M. Bouchet 

Tray, J. J. Karges 

Tray, foldable, C. F. A. Eddy 

Trench or sewer digger, G. F. Ranch 

Trimming and channeling machine, com- 
bined, W. E. Small 

Trolley frog and crossing, F. J. Venning.... 

Trolley harp or pole, W. A. Dechant 

Trolley wheel, J. II. Giarth 

Truck, II. E. Bown 

Truck brake, W. S. Adams 

Truck, traction, R. Sylvester 

Tube apparatus, pneumatic despatch, ('. F. 
Stoddard 

Tube system, pneumatic despatch, C. F. 
Stoddard 

Tubes, manufacture of, O. Ilriede. .. .914,332, 

Turbine, explosion, P. O. I'oulson 

Turbine motor. II. E. Kay 

Turpentine collecting apron and receptacle, 
E. It. Philip 

Twisting machine. J. L. Inman 

Type setting machine, W. W. I.ininger 

Type setting machine. W. G. Reynolds 

Typewriter, F. von Hefner-Alteneck 

Typewriting machine, II. S. McCormack 

Typewriting machine, II. II. Steele... 

Typewriting machine, W. II. Denning 

Typewriting machine, L. I'. Diss 

Typewritir machine calculating attach- 
ment, F. J. Tillman 

Umbrella, T. F. Graham 

Valve, Wolcott & Schw artz 

Valve, J. A. Lawler 

Valve, G. Peileke 

Valve, automatic, II. D. & W. R. F.mmons. 

Valve, check, T. A. De Vilbiss 

Valve device, C. K roeschel 1 

Valve, tilling, E. E. GoM 

Valve, flush tank supply, J. S. Caldwell.... 

Valve for expansion drums, tilling, It. M. 

Dixon 014,124 

Valve, gas cut off. .1. S. Joseph 013,800 

Valve, piston, J. Nolan 013,908 

Valve, radiator, F. L. Watson 014,200 

Valve, steam actuated, A. Mehlhorn 014,152 

Vanner feed distributer, C. P. Whitiuore. . . . 014,000 

Vehicle, T. V. Buckwalter 014,111 

Vehicle, N. C. Whiting 014,212 

Vehicle body, transformable, T. II. Huff 014,334 

Vehicle brake, tramway and railway, E. 

Jones 013,825 

Vehicle lifting jack, A. P. Cottiell 914,245 

Vehicle, motor road. K. Surcouf 914,201 

Vehicle steering gear, motor, D. II. Coles. .. 014,010 

Vehicle steering mechanism, self-propelled, 
D. II. Coles 

Vehicle wheel cushion tire. B. F. Fr.v 

Vending machine. E. L. Smith 

Vending postage stamps, etc., machine for. 
A. Parker 

Vessel, navigable, W. Petersen 

Vise and thread cutter, combined, A. T. 

Pllugh 013,012 

Voting machine, C. C. Ablxitt 014.000 

Voting machine, W. S. Prosser 014,184 

Voting machine grouping mechanism, C. C. 

Abbott 014,008 

Voting machine independent voting mechan- 
ism, C. C. Abbott 914,007 



013,909 
013,732 
013,828 
013,718 

913,795 
913,947 
913,031 
913,914 
913,734 
913,080 
013,045 
013,800 
914,040 
014,231 
013,841 
013,850 

913,752 

914,141 
914,328 
013,804 
013,807 
013,702 

913,814 
014,371 
014,137 
014,158 
913,003 
014,108 
014,285 
014,030 
013,819 

911,318 
914,207 
914,338 
013,721 
913,943 
914,101 
913,783 

914,084 

914,083 
914,333 
914,072 
913,731 



013,845 
013,805 
013,743 
013,851 
914,272 
914,002 
014,081 
914,121 
914,123 



913.850 
013,052 
013,860 
014,055 
014,000 
013,817 
014,122 
013,000 
013,040 
013,808 



014.018 
014.036 
014,320 

013,843 
013,073 



SPECIAL 60-DAY OFFER 1 

FACE TO FACE WITH THE 



_ INTRODUCE OUR LATEST LARGE, POWERFUL 
ACHROMATIC TELESCOPE, WITH SOLAR EYE-PIECE 



SUN! 





NEEDED ON FARM, SEA OB RANCH. By MoH loured, $1.20 

POSITIVELY fluch a gorxl telescope was never sold for this price before. These Telescopes are made by one ofthe largest manufacturers of 
Europe, measure closed 12 inches and ..pen over S'A feet in 5 sections. Thev are ItKASS BOUND, BRASS SAFETY CAP on each end to exclude 
dust, etc. with POWERFUL LENSES, scientifically ground and adjusted. GUARANTEED BY THE MAKER. Heretofore Teleswpes 
of this size have been itdd from $5.00 to $$.()U. Every sojourner in the country or at seaside resorts should certainly secure one of ihese instruments; 
and no farmer should be without one. Objects miles away are brought to view with astonishing clearness. Sent by express f° r $* safely packed ; 
if by mail, $1.10. Our new catalogue of Watches, etc., sent with each order. This is a grand offer and you should not miss it. WE WAR- 
KANT each Telescope JUST AS REPRESENTED or money refunded. WHAT A TOURIST SAYS: New York, Nov. 4, 1905. 

Messrs. Kirtland Bros. & Co. Gentlemen : I had with me on my recent European trip, one of your Excelsior Solar Telescopes, with which I 
had the pleasure of observing au Eclipse of the Sun. At the Austrian Tyrol it was almost SO per cent concealed. Your Solar eye-piece is a great 
thing. Ita value to me on this occasion was many times greater than the entire outlay for the Telescope. Yours truly, L. S. HENRY. 

Send $1.10 by Registered Letter, Post Office Money Order, Express Money Order, or Bank Draft payable to our order 

KIRTLAND BROS. &, CO., Dept. S. A.. 90 Chambers Street, New York 



3-5-7-10-12-14 and 40 H.P. at proportionate prices. 

Starts without cranking; no cams, valves, springs or sprock- 
ets*. Only three moving parts. Uses alcohol, gasoline, naph- 
tha, distillate, kerosene, coal oil, etc. All bearings babbit* 
ted. Cylinders and pistons ground. Crank shaft forged steel. 
For your Row Boat, Sail Boat, Launch. 10,000 in use. All 
sizes ready to ship. Send for testimonials and free catalog 

DETROIT ENGINE WORKS, 1332 Jefferson Ave., Detroit. Mich, 




PERFECTION 

Marine Enqines 



2g: $45 

Complete— ready to 
In-tall 




Simple, speedy, powerful; 
quiet, reliable, reversible ; 
no cranking; the finest 
finished, nicest looking 
Engines ever sold. En- 
ameled in dark red, hand- 
somely striped; finish 
baked on — all brasses pol- 
ished. Sold on our 
SQUARE DEAL plan— 
we replace any Enpme 
that does not give entire 
satisfaction. Guar antee 
backed by one of the larg- 
est and strongest factories 
in existence. 1-2-3-4 Cy- 
linders ; 2 to 25 H. P. 
Frompt Shipment. Write 
for handsome catalog. 
THE CAILLK PERFECTION MOTOR CO. 
1848 Second Ave, Detroit, Mich. 



I A safe, very 
brilliant, power- 
ful, steady, white 
I light. Is better than -^ 
I electricity oracetylene 
I and cheaper than kero- 
| sene. 

Every lamp Is a 
complete self-con- 
tained miniature 
. light works. 
I Clean— bright— odorless 
I — portable. Made in over 
I 200 styles for every pur- 
— - "pose. Fully guaranteed. 
Catalog free. Agents wanted. 

THE BEST LIGHT CO. 

87 E. sth Street 
< ;i nl on, O. 




Mkxk 
Riva 



\n Theatre Juakez. Guanajuato, Mexico. 

& Mali', Architects, Mexico City, Mexico. 



Fame in 
Foreign Climes 

All the statu- 
ary used on 
this beautiful 
Mexican The- 
atre was made 
by us. It is 
the pride of 
G u a n a j u ato 
and attracts the 
attention and 
admiration of 
all visitors. 



Mullins Sheet Metal Statuary 
and Art Architectural Work 



has genuine artistic merit and has re- 
ceived the endorsement of many emi- 
nent sculptors. It is as durable and 
artistic as cast bronze or sculptured 
work and costs less. Our wide expe- 
rience and universal reputation for 



the best and most artistic sheet 



metal work of every description ena- 
bles us to undertake commissions which 
others would have to refuse. 

Architects and contractors seeking 
information about ornamental Cornices, 
Panels, Friezes, etc., should write for 
our 120-page catalog. We also issue 
a separate statuary catalog which will 
be sent if you ask for it. 

Please specify what particular kind 
of Metal Work or Statuary you are 
interested in. 

W. H. MULLINS CO. 
203 Franklin St., Salem, Ohio 




The March 20th Issue of 

THE SCIENTIFIC AMERICAN 

Will contain a SPECIAL ARTICLE on the 

"High -Wheel Buggy -Type 
Automobile" 

This article will be of a very comprehensive nature, and will give full 
details of the mechanism of all the latest machines of this kind— a type 
which is becoming very popular with farmers and country physicians, 
on account of its simplicity and freedom from tire trouble and repairs. 

Watch for the March 20th Issue! 



It will be well worth careful reading. 
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Scientific American. 



March 13, 1909. 



Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

BEAD THIS COLUMN CAREFULLY- You will And 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. ^^ & ^ 



BUSINESS OPPORTUNITIES. 

PATENT RIGHTS on a high-class, fully developed, 
well advertised article, already introduced on more 
than fifty railroads and interurban lines and in hun- 
dreds of fine homes in the United States, Canada and 
Mexico. Easily made in any factory. «4ood seller. 
Good working stock on hand. Particulars to those ac- 
tually interested. Address G. R. Stanton, 1302 West 
Main Street, Decatur, 111. 



inquiry No. 886S. 

buttons. 



-Wanted to buy nickeloid for 



WILL ACT AS AGENTS for manufacturers and 
patentees, household specialties and articles generally 
sold by house to bouse canvass. For information ad- 
dress J. G. Postell, 364 Spring St., Macon, Ga. 

Inquiry No. 88».— For manufacturers of convex 
glass for pictures. 

JUST OUT— Low-priced, 3-lb. mop: turn crank to 
wring; clean hands; women all buy; 150 per cent, profit; 
catalog free. For full information and particulars, ad- 
dress U. S. Mop Co., 403 Main St., Leipsic, O. 

Inquiry No. 8885. — For manufacturers of the 
" Mysterious Ball " like that of Mr. Lepere's— a man in 
a ball. 



FOR SALE. 

FOR SALE.— Nine volumes Scientific American, 1999 
to 1908. unbound. For information address E. C. Clark, 
138 Jefferson Avenue, Rochester, N. Y. 

Inquiry No. 8929.— For makers of automatic 
gates that can be opened without the driver of a vehi- 
cle getting out. 

FOR SALE or to place on royalty. Latest and best 
sanitary telephone transmitter mouthpiece ever in- 
vented. Absolutely dteinfectible. Retail for 50 cents 
with big profit. R. E. Miller, Lakewood, N. M. 

Inquiry No. 8931-— For parties who- manufacture 
the Western Stump Borer for boring stumps. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. A ddress 
Munn & Co., List Departm nt, Box 773, New York. 

Inquiry No. 8934.— Wanted to buy seal and book 
of blank stock certificate. 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

Inquiry No. 8936.— Wanted machinery used to 
spin or wrap paper pencils in the manner that paper 
pencils are made. 



PATENTS FOR SALE. 

FOR SALE outright patent 901,124, Oct. 13, 1908. Air 
agitating device for value bearing solutions or any solu- 
tion requiring constant agitating. T. A; Ross, Selby, Cal. 

Inquiry No. 8889.— Wanted to buy a machine 
which breaks and divides apricot stones. 

FOR SALE.-Patent No. 905,133. An Improved adjust- 
able offset file or tool handle. A good article to add to 
an es blisbed tool manufacturer's line. For particulars 
address R. A. Bacon, Waterloo, Iowa. 

Inquiry No. 8894.— For manufacturers of an auto- 
matic camera for making photographs on pin trays, etc. 

FOR SALE— Marshall Field & Co., Chicago, bouebt 
U. S. patent for "The Mary Hoskins Corse Attach- 
ment." I will sell British or Canadian patent. Address 
Z. T. Hoskins, 331 Michigan Ave., Chicago, 111. 

Inquiry No. 8897.— For the manufacturers of the 
" Lid on " can opener. 

FOR SALE.— Patent No. 933,123. air filter for auto car- 
bureters. Money maker for manufacturer or dealer. 
Improves mixture, keeps out dust, prevents back-firing. 
Practical running tests have proved value. Address 
Ol J. Garlock& Co., Palmyra, N. Y. 

Inquiry No. 8903. —For firms dealing in motor 
cars to suit Indian climate. 

FOR SALE.-U. 8. patent No. 904.423, Nov. 17, 1908. 
Adjustable window shade bracket. Also several foreign 
patents for same. For full particulars address Fred 
Hannemann, 611 15th St. N, Great Falls, Mont. 

Inquiry No. 8904.— Wanted to buy new or second 
hand machinery for ataking " bow type," mouse and 
rat trap springs and wire parts, single machine or full 
outfit. 

FOR SALE or royalty U. S. patent No. 912.861 ; Cana- 
dian No. 116,609. Also foreign patents. Automatic 
railway switch. Specially for street. Does not obstruct 
the track. For full particulars address G. Lange, 325 
Lamartine St. , J amaica Plain. Boston, Mass. 




MISCELLANEOUS. 

$2,000 TO $5,000 A YEAR in real estate, general bro- 
kerage, law and collection, advertising and mail order 
business. Join largest co-operative association. Mem- 
bers trained by mail, furnished valuable contracts and 
made permanently successful. Valuable booklet free. 
H. W. Cross, Pres., Dept. 211, 228 Times Bldg., New York. 

Inquiry -No. 8940.— Wanted to buy machine or 
bender for rounding angle iron, flat iron and round end 
oblong ta nks. 

UNITARIAN LITERATURE, including sermons and 
weekly publications, sent free, on application to Miss 
Peck, 106 George Street, Providence, R. I. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

WANTED.— To buy machine for tapering ends of 
round steelto a pencil point. Address John Chatillon 
&Sons, 85 to 93 Cliff St., New York. 

Inquiry No. 8942.— Wanted to buy apparatus to 
enable anyone with rheumatism or other causes to hold 
a penholder. 

Tnquirv No. 8943. —Wanted a portable hand ma- 
chine for breaking stones for installing road surface. 
To be worked by two or three men. 

Inquiry No. 8944.— For the address of the manu- 
facturers of the King or lever collar button. 

Inquiry No. 8947.— For the manufacturers of a 
machine to compel deep breathing called " Pneumaxe- 
ter." 

Inquiry No. 8948.— For manufacturers of gearing, 
noiseless or otherwise, suitable for speed of 3,000 to 4,000 
r. p.m. for wheels 5 inches diameter. 

Inquiry No. 8949.— For manufacturers of a suc- 
tion or vacuum street sweeper. 

Inquiry No. 8950.— For manufacturers of ma- 
chinery for the production of Coquito, Palm, Babnsa, 
and Mame seed or nuts. 

Inquiry No. 8951.— For manufacturers of ma- 
chinery for making milk bottle sanitary fiber caps. 

Inquiry No. 8952.— For firms making apparatus 
for using oil for fuel under a steam boiler instead of 
coal. 



-For a dealer in tapes and cords 



Inquiry No. 8908. 

for Venetian blinds. 

FOR SALE— Patent No. 894,876. Complete hay and 
straw press. Will attach to thresher, feed, bale and 
tye automatically at a great saving. Address Charles 
Clarke, Gueydan, La., Box 7. 



Inquiry No. 8909. 

or blind rollers. 



-For a machine to paint shade 



FOR SALE.-Patent 909,736. Bottle washer and rust 
remover. Rust on bottle necks removed thoroughly. 
An easy seller. Arndt & Marquart, Beaver Dam, Wis. 

Inquiry No. 8911.- Wanted to buy steamflrter's 
tools and screw-cutting lathes. 

FOR SALE.-Patent No. 912.224. Improved twine 
holder that removes the loose end of the twine from 
the counter. Manufactured at little expense. Address 
J. R. Armington, 1133 Henry St., Roanoke, Va. 

Inquiry No. 8918.— For manufacturers of "Wydt's 
Electro-Catalytic Sparking Plug." 



HELP WANTED. 

LOCAL REPRESENTATIVE WANTED.-Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. All we require is honesty, 
ability, ambition, and willingness to learn a lucrative 
business. No soliciting or -traveling. This is an ex- 
ceptional opportunity for a man in your section to get 
tnto a big paying business without capital and become 
independent for life. Write at once for full par- 
ticulars. Address E. K. Marden, Pres., The National 
Co-operative Real Estate Company, Suite 378, Marden 
Building, Washington,-!). C. 

Inquiry No. 8920.— For a still for extracting alco- 
hol from saw dust. 

WANTED BY COTTON MACHINE BU1LDERS- 
Energetic, reliable, practical man, who understands 
cotton spinning and manufacturing. One preferred 
with good technical education who has had experience 
as master mechanic, and thoroughly understands power 
plants and electricity. Address Cotton, Box 773, N. Y. 

Inquiry No. 8921.— For the manufacturers of gilt 
paper. 

WANTED.— Expert toolmakers conversant with sub- 
press' die Work and tools for small interchangeable parts 
of fine work. Address Tools, Box 778, New York. 

Inquiry No. 8922.— Wanted the address of Wortb- 
ington Boiler Co. 

WANTED.— The address of a glass blower or firm not 
in a trust. One specialty piece of work wanted blown. 
Very simple, but must be cheap. For full Information 
address 316 Harrison St., Richmond, Va 

Inquiry No. 8926.— Wanted to buy a tree dieger 
of steel piates which are forced down beside the tree 
and locked in position. 

TECHNICAL GRADUATE In mechanical engineer- 
ing coutbp wanted in large factory. No experience in 
same line, required. State qualifications and pa^t posi- 
tions, if anv, and salary expected to start with. Address 
by letter only. Graduate, 61 Second St., Hobo ken, N. J. 

Inquiry No. 8927.— Wanted to buy an apparatus 
for Bterilizing water at the tap by an ozonizer. 

POSITION BY INVENTOR, multi-patentee and ap- 
plicant, engineer, registered patent attorney of four- 
teen years' experience, machinist, machine designer, 
and university graduate A.B. A. Knobe!. Room 204, 
Ooleman Bldg., Louisville, Ky. 

Inquiry No- 8928.— For the manufacturers of a 
steam rotary excavator as described in the Scientific 
American of December 12, 11)08, page 347. 



Voting machine uniform paper feed mechan- 
ism, C. C. Abbott 

Voting mechanism, cumulative, C. C. Abbott 

Vulcanizing apparatus, J. R. Gammeter 

Wagon dog, E. Law 

Wagon, dump, W. H. Moore 

Wagon reach, S. O. Frantz 

Washing machine, Whyte & Geschwindner. . 

Washing machine attachment, P. Miller.... 

Watchcase protector, J. B. Hale 

Water, etc., apparatus for straining, M. V. 
Roberts 

Water closet automatic flushing apparatus, 
W. H. Osborn 

Water closet flushing apparatus, W. -H. Os- 
born 

Water closet seat hinge, J. C. Duner 

Water crane, R. A. Ogle 

Water heater, L. Stockstrom 

Water, purifying, H. Korten 

Water tank, return, P. J. Grahn 

Wave motor, D. B. Rockwell, Jr 

Weeder, A. Barkley 

Wheel. See Engine wheel. 

Wheel creeping, means for preventing an 
auxiliary, T. M. & W. Davies 

Winding apparatus, yarn, P. Laubli 

Window cleaning device, A. T. Bollard, et al 

Window fastening device, J. L. Mallory 

Window screen, W. F. Gibbard 

Wood pulp and making same, G Bache-Wug. 

Wool from its yolk and grease by electrical 
means, freeing raw, J. M. Baudot 

Woven fabric, I. E. Palmer 

Wrapping mechanism, E. Scott 

Wrench, S. S. Vaughan 

Wrench and thread cutter, combination, N. 
Stiren 



914,005 
914,009 
913,720 
913,740 
914,157 
913,882 
914,213 
913,904 
914,140 

913,768 

914,068 

914,067 

914,028 
913,909 
914,200 
913,827 
914,138 
913,770 
914,227 



913.704 
913,739 
914,106 
913,833 
913,722 
913,679 

914,368 
914,362 
914,315 
913,995 

914,199 



DESIGNS. 

Badge, W. E. Bush 39,848 

Badge, W. H. Doyle 38,849 

Badge, souvenir, H. A. Bragg 39,850 

Beam, balance, H. Huesser 39,858 

Bottle, A. M. Perrault 39,856 

Bottle casing, perfumery, G. Dralle 39,855 

Bottle, vacuum insulated. A. J. Kelley 39,857 

Cabinet, Rosengard & Goldberg 39,860 

Fabric, pile, F. H. Walker 39,863 

Fence, wire, L. Swank 39,861 

Mirror, harber shop, C. Pfanschmidt 39,853 

Pipe coupling, J. C. Vogel 39,859 

Pipe, smoking, R. A. Zeltmacher 39,852 

Ring, F. W. Ward 39,851 

Robber overshoe, F. C. Hood 39,862 

Sachet or perfume container, E. Armant 39,854 



TRADE MARKS. 

Adhesives, National Gum and Mica Co 72.877 

Beer, Wagner Brewing Co 72,952 

Belt hooks to belts,- tools for attaching, 

Flexible Belt Lacing Co 72,924 

Belting, hose, and machinery packing, Peer- 
less Rubber Manufacturing Co 72,879 

Beverage, McJunkin-Straight Dairy Co 72,929 

Blood purifier, Thomas Bros 72,849 

Bookcases, sectional, O. C. S. Olsen Co.. 72,878 

Boot and shoe heel cushion, G. R. Stetson 72,883 

Boots and shoes, leather, E. F. Logan 72,874 

Boots and shoes, leather, A. A. Rosenbush & 

Co 72,882 

Boots and shoes, leather and rubber, R. C. 

Whittinghill 72,953 

Boots, shoes, and slippers, leather, Strout, 

Stritter & Co 72,884 

Bread, wheat, Bakers' Specialty Advertising 

Co 72,891 

Butter, Fish & Lenox Co 72,902 

Candied popcorn, Rueckhelm Bros. & Eck- 
stein , 72,937 

Candies, chocolate, Wallace & Co 72,915 

Candy, Rueckheim Bros. & Eckstein 72,938 

Candles, Will & Baumer Co *. 72,890 

Canned fruits and vegetables, Guymon Petro 

Mer. Co 72,927 

Canned salmon, Columbia River Packers 

Association 72,894 to 72,899 



AGRICULTURE. — The New Agriculture. MAGIC — Magic, Stage Illusions, and Sci 



By T. Byard Collins. 12mo.; 374 pages; 
106 illustrations $2.00 

A popular outline of the many changes which 
are revolutionizing the methods of farming, and the 
habits of farm life. It is one of the most prac- 



eutific Diversions. Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins. 8vo.; 568 pages; 

420 illustrations $2.50 

This very interesting volume is acknowledged to 



tical treatises on the subject which has ever been be the standard work on magic. It appeals to the 

professional and amateur alike. The illusions are 
all explained in detail, showing exactly how the 



issued 

ALCOHOL. — Industrial Alcohol, 



Its Manu- 
facture and Uses. By John K. <Brach- 
vogel. ■ 8vo.; 528 pages; 107 illustra- 
tions. . $4.00 

A practical treatise based on Dr. Max Maercker's 
"Introduction to Distillation," as revised by Drs. 
Delbruck and Lange, comprising raw material, 
mashing and yeast preparation, fermentation, dis- 
tillation, rectification and purification of alcohol, 



tricks are performed. 
MECHANICAL MOVEMENTS. — Mechanical 
Movements, Powers, and Devices. By 

Gardner D. Hiscox. 8vo. ; 403 pages; 

1,800 illustrations $3.00 

This is a collection of different mechanical mo- 
tions and appliances, accompanied by appropriate 
text, making it a book of great value to the in- 



alcoholometry, the value and significance of a tax- ventor, the draftsman, and to all readers with 
free alcohol, methods of denaturing, its utilization mechanical tastes. 



for light, heat, and power production, a statistical 
review, and the United States law. 

AMATEUR MECHANICS. — Home Mechan- 
ics for Amateurs. By George M. Hop- 
kins. 12mo.; 370 pages; 326 illustra- 
tions $1.50 

This is a thoroughly practical book by the most continuation of the author 
noted amateur experimenter in America. It ap- ments, Powers, and Device 
peals to the boy as well as the more mature ama^ ~ 

teur. Holidays and evenings can be profitably occu ._ _.„ 

pied by making useful articles for the home or in plishing mechanical results. 



MECHANICAL APPLIANCES.— Mechanical 
Appliances, Mechanical Movements, and 
Novelties of Construction. By Gardner 
D. Hiscox. 8vo.; 396 pages; 970 illus- 
trations $3.00 

This book, while complete in itself, is in fact a 
"Mechanical Move- 
The author presents 
to the reader information regarding nearly all con- 
ceivable devices for producing motion or accom- 



tlu 1 ! building of small engines or motors or scien- 
tific instruments. 



SPECIAL OFFER: These two- volumes sell for $3 
each, but when they are ordered at one time from 

AMUSEMENTS.: — The Scientific American us, we send them prepaid to any address in the 

Boy. By A. Russell Bond. 12mo. ; 317 world, on receipt of $5. 

pages; 340 illustrations $2.00 PATENTS. — Practical Pointers for Paten- 

This is a story of outdoor boy life, suggesting a tees. By F. A. Cresee. 12mo.; 144 

large number of diversions which, aside from af- pages $1.00 

fording entertainment, will stimulate in boys the Containing valuable information and advice on 

creative spirit. In each instance complete prac- tne 8ale of patent8 and elucidation of the best 

tical instructions are given for building the various method8 employed by the most successful inven- 

articles. , tors in handling their inventions. It gives exactly 

COMPRESSED AIR.— Compressed Air. Its that information and advice about handling patents 

Production, Uses, and Application. By that should be possessed by every inventor who 

Gardner D. Hiscox. 8vo.; 665 pages; would achieve success. 

540 illustrations $5.00 PHYSICS. — Experimental Science. Ele- 



The most complete book on this subject. It 
treats on its physical and operative properties, and 
is written by an expert. Taken as a whole it 
might be called an encyclopedia of compressed air. 
DIES. — Their Construction and Use for the 
Modern Working of Sheet Metals. By 



mentary, Practical, and Experimental 
Physics. By George M. Hopkins. In 
two volumes. 8vo. ; 1,105 pages; 918 
illustrations. Cloth, $5.00. Half mo- 
rocco, $7.00 

This book treats on the various topics of physics 



Joseph V. Woodworth. 8vo.; 384 pages; in a popular way and describes with rare clearness 
505 illustrations . . . $3.00 and in detail the apparatus used, and explains the 

A most useful hook and one which should he in experiments in full, so that teachers, students, 
the hands of all engaged in th<T Dress workinl of and others interested in physics may readily make 
mimS^SLeo^i%Blgixinl ?onstru^ting" g and Jhe apparatus without great expense and perform 
use of tools, fixtures and devices, together with tne experiments without difficulty, 
the manner in which they should be used in the PLUMBING 1 . — Modern Plumbing Illustrat- 
ed. By R. M. Starbuck. 392 pages; 
10*4 x IVo.', 55 full-page engravings. 

$4.00 

A comprehensive and up-to-date work illustrating 

compiled by a Staff~of Specialists. Second and describing the drainage and ventilation of dwAll- 

edition, corrected. 12mo ; 1285 pages ; ings, apartments, and public buildings, etc. The 

1260 illustrations. Bound in flexible very latest and most approved method in all 

morocco $4.00 branches of sanitarv installation are given. 

A new pocketbook consisting of twenty sections; PUNCHES. — Punches, Dies, and Tools for 



power press, for the cheap and. rapid production of 
sheet metal articles. 

ELECTRICITY. — The Standard Handbook 
for Electrical Engineers. Written and 



each written by a specialist of engineering expert 
ence and containing the latest data and information 
regarding standard electrical practice. 
ELECTRICITY. — Electrician's Handy Book. 



Manufacturing in Presses. By Joseph 
V. Woodworth. 8vo.; 483 pages; 702 

illustrations $4.00 

This work Is a companion volume to the author's 
By T. O'Conor Sloane. 761 pag'es; 556 other work entitled "Dies, Their Construction and 
illustrations. Hansomely bound in red Use." It might well be termed an encyclopedia 

leather, pocket-book style $3.50 on die making, punch making, die sinking, and 

This work is intended for the practising elec- Bheet metal working, 
trician who has to make things go. Although the RECEIPTS. — The Scientific American Cyclo- 
principles of electricity and magnetism are treated, pedia of Receipts, Notes and Queries. 

the greater part of the book is devoted to prac- Edited by Albert A. Hopkins. Con- 

tical handling of machinery, details of construe- taining 15,000 selected formulas. 8vo.; 

tion, and computations such as will be encountered 734 pages . Cloth, $5.00. Sheep, $6.00. 

in every-day practice. Half morocco, . .$6.50 

GAS ENGINES. — Modern Gas Engines and Over 15,000 selected receipts are here collected, 

" Producer Gas Plants. By R. E. Mathot. nearly every branch of the useful arts being repre- 

, 8vo.; 314 pages; 152 illustrations. .$2.50 sented. The alphabetical arrangement with abiin- 

, A practical treatise setting > forth the principles dant cross references makes it an easy work to 

f of gas engines and producer design, the selection consult. It has been used with equal success by 

J and installation of an engine, conditions of per- chemists, technologists, and those unfamiliar with 

feet operation, producer gas engines and their possi- the arts, and is a book which 1% useful in the 

bilities, the care of gas engines and producer gas laboratory, factory, or home. 

plants, with a chapter on volatile hydrocarbon, and REFERENCE BOOK.— Scientific American 

GAS ENGINES. — Gas, Gasoline, and Oil 
Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo.; 
442 pages; 351 illustrations $2.50 

A complete book on the subject for gas engine everybody. It contains 50,000 facts, and is much 

owners, gas engineers, and intending purchasers of more complete and more exhaustive than anything 

gas engines, treating fully on the construction, in- of the kind which has ever been attempted. It is 

stallation, operation, and maintenance of gas, indispensable to every family and business man. 

; gasoline, kerosene, and crude petroleum engines, it is a book for every-day reference— more useful 

with special information on producer and suction than an encyclopedia, because you will find what 

gases. you want in an instant in a more condensed form. 

GAS ENGINES. — Gas Engine Construction. STEAM ENGINE Modern Steam Engi- 

By H. V. A. Parsell and A. J. Weed. neering in Theory and Practice. By 

8vo.; 304 pages; 145 illustrations. .$2.50 Gardner D. Hiscox. 8vo.; 487 pages; 

. A practical treatise describing the theory and 405 illustrations. . . . . . $3.00 

principles of the action of gas engines of various Tni8 is a complete and practical work issued for 

types, and the design and construction of a half- stationary engineers and firemen, dealing with the 

horse-power gas engine, with illustrations of the care and menag ement of boilers, engines, pumps, 

work In actual progress, together with the dlmen- sup erheated steam, refrigerating machinery, dyna- 

sioned working drawings giving clearly the sizes m08( mot0 rs, elevators, air compressors, and all 

of th e var ious details. other branches with which the modern engineer 

HEATING. — Practical Steam and Hot must be familiar. 

Water Heating* and Ventilation. By TELEPHONE. — Telephone Construction, In- 



Reference Book. Compiled by Albert 
A. Hopkins and A. Russell Bond. Con- 
taining 50,000 facts. 12mo. ; 516 pages; 
illustrated $1.50 

This book deals with matters of interest to 



Alfred G. King. 8vo.; 402 pages; 304 
illustrations $3.00 

An original and exhaustive treatise, prepared for 
the use of all engaged in the business of steam, 
hot water heating, and ventilation. The standard 
and latest book published. Describes all of the 
principal systems of steam, hot water, vacuum. 



stallation, Wiring, Operation, and 
Maintenance. By W. H. Radcliffe and 
H. C. Cushing, Jr. 16mo.; 171 pages; 

125 illustrations $1.00 

A practical book intended for electricians, wire- 
men, engineers, contractors, architects, and others 



vapor, and vacuum-vapor hea ingT together with the interested in the installation of telephone ex 
new accelerated systems of hot water circulation, ? h . an p 9 in accordance with standard practice. In- 
including chapters on up-to-date methods of ventil tncate mathematics are avoided, and all apparatus, 
lation circuits,, and systems are thoroughly described. 
' ' ' ' _ . Selected wiring tables, which are very helpful, are 
HYDRAULICS. — Hydraulic Engineering. By also included. 

315 P n| e nn TOOLS. — American Tool Mating- and Inter- 
changeable Manufacturing. By Joseph 
V. Woodworth. 8vo.; 535 pages; 601 

illustrations $4.00 

A complete practical treatise containing a valu- 
able collection of .drawings and descriptions of de- 
vices, the results of the author's own experience. 
TOOLS. — Modern Machine Shop Tools. Bv 
W. H. Vandervoort. 8vo. ; 552 pages; 

673 illustrations $4.00 

A new and fully illustrated work describing in 



Gardner D. Hiscox. 8vo.; 

305 illustrations $4.00 

A practical work treating on the properties, 
power, and resources of water for all purposes, 
including the measurement of streams, the flow of 
water in pipes or conduits; the horse-power of 
falling water; turbine and impact water wheels; 
wave motors; centrifugal, reciprocating, and air- 
lift pumps, etc. 

INDUCTION COILS. — The Design and Con- 
struction of Induction Coils. By A. 

Frederick Collins. 8vo.; 290 pages; 140 

illustrations $3.00 every detail the construction, operation, and 

This work gives in minute details full practical manipulation of both hand and machine tools; 

directions for making eight different sizes of coils, being a work of practical instruction in all classes 

varying from a small one giving a ^-inch spark of machine shop practice. 

to a large one giving 12-inch sparks. The dimen- WIRING. — Electric Wiring, Diagrams and 

sions of each and every part down to the smallest Switchboards. By Newton Harrison, 

screw are given, and the descriptions are written i2mo.; 272 pages; 105 illustrations, 

in language easily comprehended. ' ^ 6 ' Si fin 

LATHE.— Modern American Lathe Practice. fj,,,, work l8 a thoroughly practical treatise on 

By Oscar E. Perrigo. 8vo.; 424 pages; electric wiring in all its hranches, beginning with 

314 illustrations $2.50 the simple circuit and working up to the practical 

A new book describing and illustrating the very every-day problems, all being presented in a simple 
latest practice in lathe and boring mill operations, and intelligent manner. It is in every respect a 
as well as the construction of and latest develop- handy, well written, instructive, comprehensive 
ments In the manufacture of these important volume on wiring for the wireman, foreman, con- 
classes of machine tools. tractor, or electrician. 

Our complete catalogue of scientific and technical books sent free on application 

MUNN & COMPANY, - Publishers, - 361 Broadway, New York City 
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KEROSENE 

Boat Engines 

as made by us, are practical, economical 
and extremely powerful. Use less than a 
pint of Kerosene or distillate per horse- 
power an hour. There's more power per 
gallon in these cheap fuels than in Gaso- 
line. You easily save $15 to $2U a season. 

[)U BRIE {"* RINE 




MOTORS 



1 Cylinder, 
4, 6and9h.p. 

2 Cylinders, 
8, 12andl8h.p. 

3 Cylinders, 
18 and 27 h.p. 



start easily and are always ready to co. 

They are QUALITY ENGINES-made 

to last indefinitely, without trouble, 

repairs or adjustments. Their dogged, 

**never-say-die" persistence has won 

many a contest against higher-powered 

motors. The price is reasonable. Ask for catalog and 

learn all about it. 

DU BRIE MOTOR CO., o-J.Vs,. Detroit, Mich, 



Assured Service 




Lambert "30"— $1250 



THE Lambert Car is different from other cars 
not only in its system of transmission but in 
its day-in-and-day-out reliability. 

The Lambert Friction Drive gives the Lambert 
Car a degree of superior service quality not at- 
tained in any other low-priced car and not in every 
high-priced car. 

It transmits»more of the power generated 
than any type of gear transmission. It eliminates 
transmission troubles and repair bills. 

Every Lambert model, from the $800 runabout 
up to the big, roomy 7 -passenger Lambert at 
$2,00#, is a car of full value in power, speed and 
endurance, style, finish and comfort — the choice 
of people who want a good car at a moderate 
price and who "find out" before they buy. 

Write for fully illustrated descriptive catalogue. t 

BUCKEYE MANUFACTURING CO? 

1814 Columbus Ave., Anderson, Ind. 




U cation, your gasoline is used for \ 
friction instead of miles of 
speed. The use of Vacuum MOBILOIL 
saves the wear of your car, the waste 
of gasoline, and most of the money 
that goes for repairs. 

Vacuum MOB5LOIL is made in six 
different grades to suit the lubrication 
of every automobile made. One of 
these grades is exactly adapted to the 
needs of your car. 

Its use is an investment that saves 
expense, rt will end forever your 
lubrication troubles, and add to your 
pleasure and the life of your car. 
IVWfe tor free booklet showing grade of 
MQBlLOti. adapted to the use of every 
car. Cives track records to date and 
money-saving motor hints. 

VACUUM 

MOBILOIL 

in barrels and in cans with patent 
pouring spout, is sold by dealers 
everywhere. Manufactured by 
VACUUM OIL CO., Rochester, N. Y. 



Reduces Gas Bills 



T -^H^ Our GAS CONTROLLER stops 

that Blowing and Breaking 

^jj^M 3F^ Mantles and will actually save 

i^B^^ y° u 15# to 30% on every gas 

(pat'bd) Di "- We guarantee it. 

A vents Wanted ]^ its a lifetime and needs no atten- 
tion. No expense after attached. Drop a postal and lei us 
send prices. Write us today. References, any bank in Chicago. 
Gas Users Association, 573 Madison Street, Chicago 



Crescent Wood Working Machinery 

High quality — reasonable price 




Band Raws, Saw 
Tallies Jointrrs, 
S h a p c r s, Rorprs, 
Swine Saws, Disk Grind- 
ers. Planers, Planer and 
. Matcher, Rand Saw 
■k Blades. 

Catalog sent for the asking-. 
The Crescent machine Co. 
230 Main Street, Leetonia, Ohio, U. S. A. 




HARROUN 

8 Cylinder V-Motor 



40 H.P. Weight 175 lbs. 
Water-cooled or Air-cooled 



Continental Engine Co. 
10 S. Canal St., Chicago 



Canned salmon, Alaska Packers Association.. 72,917 
Canned vegetables, Griffin & Skelley Co.. 

72,903, 72,904 

Canned vegetables, Stittville Canning Co 72,914 

Car trucks, railway. lVessed Steel Car Co 72.933 

Cheese, cream. Dcmcey & Sibley CO..72.M0, 72,922 
Chocolates, bonbons, and ice cream, Original 

Snn Confectionery Co 72,908 

Cigars, F. Garcia At Bros 72,925 

Cigars, K. & W. Jenkinson Co 72,935 

Cigars, M. Blaskuver 72,956 

Cigars and cigarettes, Tine bant y Gonzales 

& Cie 72,948 

Cigars and stogies, U. & W. Jenkinson Co.. 72,934 
Cigars, cigarettes, and tobacco, Calixto Lopez 

& Co.. 72,919 to 72,921 

Clothes pressing machines, steam, United 

States Hoffman Co 72,889 

Coats, vests, trousers, overcoats, and hats, 

United Clothing Stores Co 72.951 

Codfish in shreds, Lane-Libby Fisheries Co... 72,905 
Codfish, prepared. Lane-Libby Fisheries Co... 72,906 
Coffee cereal substitute, J. W. Christiansen.. 72.893 

Concrete pavements, R S. Rlome Co 72.800 

Corsets, International Corset Co 72.870 

Cough drops. J. J. Eckert 72,839 

Cream, complexion. IMso Co 72.847 

Cream, massage. Der-mn-tine Co 72,838 

Cylinder and disk records. Premier Manufac- 
turing Co 72.881 

Electric conduit fittings. Fair-mount Electric 

and Manufacturing Co 72,865 

Fasteners, snap, United States Fastener Co... 72,888 
Flavors for non-alcoholic beverages, fruit, 

Parker-Prowne Co 72.931 

Foods, certain, Stiobmever & Arpe Co.. 

72,939 to 72,947 

Game, raid. American Game Co 72.918 

Gingham. Amoskeag Manufacturing Co 72.859 

Gloves, leather. Topkcn Co 72,880, 72.887 

Herb preparation. L. W. Estes 72,840 

Hosiery. I. Mossop & Co 72.870 

Ice cream, ices, and sherbets. J. Selzer 72,912 

Incandescent mantles. Her ring ton Light Co.. 72.868 

Insect destroyer, M. C. Andolin 72.830 

Knit outing garments. L. A. Prunson 72,861 

Lamp sockets, electric incandescent, Bryant 

Electric Co 72,862 

Lamps for medical and surgical treatment, 

electrical. E. W. Locke 72,928 

Liniment. S. Lord 72,844 

Mattresses, cotton felt, C. C. Carty 72,863 

Medicinal compound in tablet form, Creole 

Chemical Co 72,833 

Medicine for the relief of painful menses, R. 

Gaupp 72,841 

Jfetal polish, Seattle Tolish Manufacturing 

Co 72,910. 72.911 

Metal polishes. Lewis & Conger 72.907 

Oil, castor, Mound City Paint and Color Co.. 72,845 
Oil, cotton seed oil for use as an illuminat- 
ing, American Cotton Oil Co 72.853 

Oil, Italian olive. Casti uccio-Amestoy Co 72,892 

Oils intended for use as food, cotton seed, 

Southern Cotton Oil Co 72.913 

Oils, lubricating, American Oil Co 72.854 

Oranges and lemons, Randolph Fruit Co 72,909 

Packing containing asbestos, composition ma- 
chinery, Peerless Rubber Manufacturing 

Co 72.8S0 

Paint. R. G. von Kokeritz & Co 72,873 

Paint, floor. A. Rurdsal Co 72,852 

Taper, envelops, and cardboard, writing and 

printing, Union Card and Paper Co 72.949 

Paper, white and colored writing, R. C. Os- 

horn 72.930 

Perfumes, Crown Perfumery Co 72.834 

rerfumes, toilet water, sachet and toilet 

powder, D. R. Bradley & Son. .. .72,835, 72,836 
Plumbing supplies, certain, Frost Manufac- 
turing Co 72,866 

Poison for rats. mice, vermin, and insects, 

E. S. Wells 72,851 

Post cards. Union Xews Co 72.950 

Refrigerators, Hibbard, Spencer, Bartlett & 

Co 72.869 

Remedies for certain diseases. P. IT. Cherry.. 72.831 
Remedies for certain diseases. J. T. Clay.... 72.832 
Remedies for certain diseases. G. M. Porks.. 72.84G 
Remedy for female weakness, N. S. Lock- 
wood 72.843 

Remedy far liver and kidney complaints, R. 

Haase 72.842 

Salve. R. Schweid... 72,848 

Scouring and polishing powder. Domestic 

Manufacturing Co 72,901 

Shelves, stands, and parts thereof, G. E. 

Kirk 72,872 

Shirt*, men's dress and negligee, Tootle 

Wheeler & Mutter Mer. Co. 72.885 

Shoes, leather. Dunn Salmon Co. 72,804 

Shoes made wh#lly or in part of leather, W. 

Edelstein 72.923 

Spool and sewing cotton and thread, Ameri- 
can Thread Co 72.855 to 72,857, 72.955 

Sporting goods, certain, E. L. Rogers 72.936 

Stoves and kitchen ranges, Marsha 11- Wells 

Hardware Co. 72,875 

Sweeping compounds, Waterloo Chemical 

Works 72,850 

Threshing machines, grain separators, and 
parts thereof, J. I. Case Threshing Ma- 
chine Co 72,871 

Tires, solid and pneumatic rubber vehicle. 

Goodyear Tire and Rubber C« 72,867 

Toilet deodorants. S. J. Peal 72.837 

Tube expanders and cutters, G. Wiedeke & 

Co 72.954 

Undergarments, ladies', American Undergar- 
ment Co 72.858 

Wheat flour, Washburn Cr«shy Co 72T916 

Wlieat flour, C. L. Plumb 72,932 




Build Your Own Boat and Save Two-Thirds 



Anyone can put together my knock-down boats, 
my full size patterns and illustrated instructions. 



or build a boat from rough lumber by using 
If you want to know how it can be done 



Send today for my 1909 Catalog No. 22, Showing Over 100 New Models 



TWy pattern and knock-down system of hont building has revolu- 
tionized the boat building business. Boats built by my system are 
now found in every civilized corner of the earth. Right loilay there 
are more boats heme built hy the Rrooks System than in all the boat 
factories put together, and mostly hy inexperienced men ami boys, 
at a saving of just two thirds the cost if purchased from a boat builder 
or factory. 



I can supply yon with the frame work for your boat, shaped and 
machined, every piece fitted ready in put. together, for less ni«ney than 
most lumber dealers would charge you for suitable lumber. 

I can save yon (I) the boat builder's profit; (-2) labor expense ; (3) 
big selling expense ; (4) seven-eighths the freight. Figure It out 
yourself*. Knock-down frames with patterns and instructions 
from |5.«0 up. 




PUT THE KNOCK-DOWN SECTIONS TOGETHER 
YOURSELF AND SAVE TWO-THIRDS 



1 can also save you two- 
thirds on high grade Mission 
furniture shipped knock- 
down, hi scpfirnis, mil in 
|iio<'(>s. You save in dealer's 
profit, freight rate?, finish- 
ing, crating, packing and 
factory cost. 




Every piece is of selected, 
soliil oak. Massive, simple 
and always in good taste, of 
a style that never changes. 
Increasing in value with 
age. The ideal furniture for 
the library, den, dining or 
living room. 



AS YOU RECEIVE IT 

with cushions made, ready to drop in place. Easy to put together. No tool work necessary. 
No skill required. Simply tit the assembled sections together in the grooves provided, apply the 

stain furnished, and the piece is finished. 
IF INTERESTED IN FURNITURE ONLY, SEN* FOR CATALOG No. 8 

C. C. BROOKS, President 

Brooks Manufacturing Company, ^f^a^ ^ a f n I w ' 

Originators of the Knock-Down System of Boat Buildiog and Home Furnishing, 




My Guarantee 

You take no risk. 
I absolutely guar- 
antee that yon will 
be perfectly tat isfied 
wii b everything you 
purchase of me or 
your money will bt 
instant.'!/ refunded. 
C. C. Brooks. 



f /") Rjf Our new models designed by Whittelsey & Whitaker of New 

*-"«*» i'MOil Vork, the most successful naval architects in the United States, 
Control * ' embody the most advanced ideas of this celebrated firm in launch 
and motor boat designing. 

The New Mullins 1909 Models 

;, fast, safe and seaworthy. Built of steel like torpedo boats and fitted with 

air chambers like life boats; they are speedy an.l absolutely safe. They have 

iny new improvements- concealed mailniiery— one man control— Improved 

Reversible Knglne, Mullins Silent Underwater Exhaust, etc. Made of the 

materials— perfect in mechanism, construction and finish, superior to 

y other craft built, whether or. wood or^teel. We want von to know 

he full specifications of these remarkable new models- -to understand 

their patented construction — "Why" they are better than any other 

launches. W hen you want your boat you will want it immediately 

— not three months later, so 

Write Today For Our Catalogue 
of Launches, Motor Boats, Marine Engines, Row Boats, Huntinir 
and Fishing Boats. Our WOfl Models oiler exceptional value at verv 
reasonable prices. Better write now. ' _ 

W. H. MULLINS CO.. 118 Franklin St., Salem, O. 

ssss 




ioneer Perfect Frames 




and Boat 
Parts are 



The Standard 



of Boat Construction. We do all the 
hard part for you. Every frame is set 
lip hy an expert h<>at builder, trued 
and tested before taking apart for ship- 
ment. All ribs are bent to exact 
Mm pc. fitted ami beveled Tor 
plankti k- Mot a sharing need 
be taken off anywhere. With 
every frame we furnish :ill necessary 
patterns, illustrations and instructions 
for building the completed boat. Every 
piece Is numbered. Anyone can 
reassemble them. 
Wealso furnish when desired every part and thing ncceMSary 

to complete the boat ready for the water. 

We will fumi'sh frames and parts for any kind of modern boat. Our 

boats are In service in every civilized country. The U. b. Government is 

among our patrons. 

Our frames and material to finish will save you two-thirds the cost 

of a similar completed boat. The saving on freight alone is very great. 
Write for Free Catalog or semi 25c for 104-|iii!:e lti.nl But Mors* 

Book — .100 il lustrations. Kutisfnrtinn Guaranteed or Money Refunded. 

PIONEER BOAT & PATTERN CO. Wharf 351, Bay City, Mich. 



LABELS. 

'AlLprauer LiQhnrgpr Stvle E," for llutburger 

cheese, G. Ebrat. 14.6S2 

'Dentifrice." for a dentifrice, Joseph St. 

Pierre & Co.. 14,685 

'Detroit," for typewriter carbon paper. 

Three P R B* Co 14,G00 

'Famous Roach, Ant and Water Tine: Ex- 
terminator," for a hug exterminator, J. 

ITolwadel 14.G83 

'Hyacinth," for a complexion and massage 

cream. Hygienic Laboratory Co 14,686 

'La Vcnei'o," for cigars, C. Feinstein 14.678 

•Lung Gas." for a medicine, J. Carlson 14,684 

' Mayflower Fresh Fork Sausage," for pork 

sausages, Lang Facking Co 14,081 

'Sampson Rath Towels," for bath towels, IL 

W. Raker Linen Co 14.689 

'Sans Pareil," for savory. H. Medennach . . . 14,683 
'Sugar Loaf Brand," for oranges, Sugar Loaf 

Orange f -owers Association 14,680 

'Tampanita," for cigars, Moehle Lithographic 

Co 14,679 

"Tbnro," for powdered toilet soap, F. D. 

Thome 14,687 



PRINTS. 

"A Modern Atlas," for wheat breakfast food, 

Cream of "Wheat Co 2,431 

"Have You the Lucky Key," for keys, F. J. 

Cooper Arvertising Agency 2,434 

"Selby Loads," for shotgun shells, Selby 

Smelting and Lead Co 2,435 

"Selby Metals," for metals, Selby Smelting 

and Lead Co 2.430 

"Watch the Lucky Key." for keys, F. J. 

Cooper Advertising Agency 2,432 

"Why the Lucky Key," for keys, F. J. Cooper 

Advertising Agency 2,433 

"You Can't Get Around It," for beer, Conrad 

Seipp Brewing Co 2,430 



SEALED PROPOSALS 

Notice to Contractors. 
QEALED PROPOSALS for construction of Nurses' 
° (Attendants') Home, including heating, plumbing: 
an* electric work; for two Horizontal Tubular Boilers 
for Rngine, Generator and Switchboard; and for Glass 
Enclosures for Verandas, at the Central lslip State Hos- 
pital, Central lslip, N. V, will be received by the State 
Commission In Lunacy at the Capitol, Albany, N. Y., up 
to 3 o'clock P. M. on March 24th, 1909, when they will be 
opened and read publicly. 

Proposals shall be accompanied bv certified checks in 
the sum of &\0( tor the Nurses' Home; $>50 fortheTwo 
Boilers; J.'iOO for the Fngine. Generator and Switch- 
board; and $25(1 for the Glass Enclosures for Verandas, 
and the contractors to whom the awards are made will 
be required to furnish surerv company's bond in the 
sum of $50000 for the Nurses' Home ; $-'.500 for the Two 
Boilers; $4,(100 for the Ens ine. Generator and Switch- 
board; and $1,500 for the Glass Enclosures for Verandas. 
The rietat is reserved to reject any or alt bids. 

Drawings and specifications may be consulted and 
blank forms of proposals obtained at the Central Isllp 
State Hospital, Central lslip, N. Y„ at the office of the 
State Commission in Lunacy, room 5*^12. 1 Madison Ave- 
nue, N. V. t'lty. and at the office of the State Architect. 
Complete sets of plans and specifications will be f ur- 
nis hed to prospecti ve bid ders upon reasonable notice to, 
and in the discretion of the State Architect. Franklin 
B. Ware, Albany, N. V. T. E. McGarr. Secretary. 
State Commission in Lunacy. Dated February 26, 19QB, 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS. EXPERT WORK 
THE GLOBE MACHINE AND STAMPING CO . 

l». O Hamilton St.. Cleveland, O. ... 



IE? 
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_ Corliss Engines, Brewers' 
ana Bottlers Machinery. THE VILTER 
Mf>G. CO., 831) Clinton St., Milwaukee, Wis. 



MfinFK * EXPERIMENTAL WORK. 

IVIUU1.LO Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & CO.. 228-220 South Street. New York 



MOEFT A. COMPANY 



Die DInberN, model Milkers, 
Light iiinl Heavy Stump Eitgs. 



Olfirhinery Rnilders, Punch Presses, 

1:0 Michigan St., Chicago, 111., U.S.A. 



Mgqifcfsl 



O INVENTIONS PERFECTED 

/is UNION MODEL WORKS 
63 133 So.CLARKSr. CHICAGO. 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and) 
number of the patent desired and the date be 
iriven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn ft Co., 361 Broadway, New Yorfa. 



\ of ice to Contractors. 

OEALRD PROPOSALS for Power House. Co' . Pocket, 
Trestle and Conduit, Construction includi e plumb- 
inc, also Conduit for Acute Hospital, Construction in- 
cludine steam piping, at the HudsonRiver State Hos- 
pital, Pouebkeepsie, N. Y.. will be received by the State 
Commission in Lunacy, at the Capitol, Albany, N. Y., 
up to a o'ciuck P. it., on March 24th, 1909, when they will 
be opened and read publicly. 

Proposals shall be accompanied hy certified check in 
the sum of $2.0(10 for the Power House. Coal P«cket. 
Trestle and Conduit, and certified check in the sum of 
$600 for the Conduit for Acute Hospital, and the con- 
tractors to whom the awards are made will be required 
to furnish Buretycompany's bonds in the sum of $25^000 
for the Power House, and 93,000 for the Conduit for 
Acute Hospital. The right is reserved to reject any 
and all bids. 

DrawineB and specifications may be consulted and 
blank form of proposals obtained at the Hudson River 
State Hospital. PoughkeepBie, N. Y., and at office of the 
State Architect. Complete sets of plans and specifica- 
tions will be furnished to prospective bidders upon 
reasonable notice to. and in the discretion of the State 
Architect, Franklin B. Ware, Albanv. N. Y. 

Note.— The work for the Power House does not in- 
clude boilers or other equipment. V. E. McGaRR, Sec- 
retary, State Commission in Lunacy. 

Dated Albany, N. Y., 26tb day of Feb., 1909. 



DIE MODELS SPECIAL, 
WORK TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 



■.'J.'? !W»i,IFJ I J Wi 




MODELS * E ^ PE 5"y ENT AL WORK, 

iiiuullo Gears, Dies. Tools, Novelties manuiacFd! 
M. P. SCHELL, 1759 Union Street, San Francisco 



Ipiyfromllto SMI for thousands of 

rare coins, stamps and paper money 

- to 1894, Send stamp for Illustrated 

$ ££5!!&.£&P os * e ' ,an<i mak e money quickly. 

VONBERGEN. the Coin Dealer. Dept u, BOSTON, MASS. 



COINS 




Print Your Own 

^~? Cards, circulars, book, newspaper. Press 15. 
Career *18. Save money. Print for others, 
bier profit. All easy, rules sent. Write fac- 
tory for press catalog, type, paper, etc. 

THE PliKSS CO., .nerldcn, ('ninirrl lent. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSL0W STAMPING * TOOL WORKS, Cl'eve land, 0. 



Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent t o you on request. 

KNICKERBOCKER MACHINE WOUKS, Inc., 

8-10-13 Jones Street, New York 
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MANUFACTURERS 

FIGURE 



grasre L 

ETAL SPECIALTIES. 

■ £I&l.WQVElTYWORKSC.ftB5 5 3IWlAKtSr.CHICAGD 
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Scientific American. 



March 13, 1909. 




"BOULEVARD" 

Auto and Marine Engines 

% perfect. A new and distinct 
type — different from all others Prac- 
tically vibrationless ; almost noiseless; 
has fewer working parts; occupies less 
space; develops more actual H. P. and 
speed and runs longer on a gallon of 
gasoline than any engine made Costs 
Jess originally, is most economi- 
cal to operate, most efficient, 
most durable and absolutely de- 
pendable under all conditions. 
Specifications : 4-cvlinder (all cy- 
linders cast iu »ue) -Icvcle, 18 iu. 
long, IS H. P., 3%-io. "bore, 4-in. 
stroke, 60 to 9,0U0 revolutions a 
minute. Water-cooled. Greatest 
engine value in the world. Price, 
$170 complete. Write today for 
illustrated catalog. 

West St. Louis Machine & Tool Co. 

60S Manchester Ay., St. Louis, Mo. 
Dealers wanted Everywhere. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
,SAMPLE5»ndINF0RMATI0N on application. 



NICKEL 

AND 

Electro-Plating 

Aposratus sad Material 

TUB 

Hanson* VsnWinkle 

Co., 

Newark. N. J . 

28 & 30 S. Canal Si. 
Chicaeo. 




PIERCE 



Motor Boats 
and Motors 



"ALWAYS DEPENDABLE' 




Suiifrioi to all others for Safety, 
Comfort, Durability and Speed. Our 
24 years' experience enables us to 
give you the best for (he 
least "money. 88 nizi>* 
mill atylt.** ot M 11 1 o r 
]{nut* ranging in price from 
$75.00 to $4,000.00. Motors 
only, 2 to 20 H. P. 

Knock I> o w 11 Rout 

Frame* with Muchin- 

R O w Boats and 

Write today for full 

ars. We can save mi 



ery, 



\kv : 



CO. 

Racine, 

, Eastern Ajjema 



M 



EDAL OF HIGHEST AWARD 

JAMESTOWN EXPOSITION 

Add TONEio Your Station- 
ery in the OFFICE, BANK, 
SCHOOL or HOME hu us- 
ing onfo PVashburne'* Patent 
mar. "fl V" paper 

Hbvl'W. ?$*''$&$&■ W»flfc FASTENERS 

Wtfe,. -J K -'J F" '^^JSKjEsT There is genuine pleasure 
*<&2m/m r?o>;i*^f>i in their use as well as Per- 
fect Security. Easily put 
on or taken off with the 
Can be used repeatedly and "/Aey 
I always work." Made of brass, 3 sizes. Putupinbrass 
I boxes of 100 Fasteners each. 
Handsome. Compact. Strong. No Slipping, NEVER ! 
JI\ all Stationers. Send 10c for sample box /liffiiA 
I of SO, assorted. Illustrated booklet free. / , kM 
Liberal discount to the trade. I ^^S 

iThe O. K. Mfg. Co. Syracuw. N. Y. ^9 .P 
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rWHY NOT BE AN ARTIST? 



Our graduates are filling High Salaried 
ponltionB. Good artists 

EARN $25 TO $100 PER WEEK 

and upwards, in *any fascinating work. Our 
. _ courses of Personal Home Instruction by cor- 
respondence, are complete, practical. Kleven years' 
successful teaching. Expert instructors. Positions 
guaranteed competent workers. Write for Handsome 
Art Book, Free. 

SCHOOL OF APPLIED ART (Founded 18980 
— N 145 Gallery Fine Arts, Battle Creek, Mich. i~i 




WE WILL QUOTE YOU 
PRICES DIRECT 



■which save you 826.50 on buggy* 
shown below. You can save at 
same ratio on 125 other styles 
Split Hickory Vehicles and full 
line of harness. Send for big 
Free Book. It tells all am' 
gives prices. Write today. 

H. C. Phelps, Prea. 
The Ohio Carriage ;n II-. Co. 
Station 383 # Columbus , Ohio 



Two 
Years* 
Guaran* 
tee 




UNIVERSAL SCRAPER 

Nentest, simplest and best on 
the market. Eight sharp cut- 
tinz edjres. each brought in- 
stantly into use by ball joint 
connection. Kasily locked or 
released by turning handle. 
1'lilCK »1.«0 
Send for 232 page catalog No. 18- B. 
THE I,. S. STAURKTT CO., Vtlml. Mnnft.. V. S. A. 





TAPES AND RULES 

ARE THE BEST. 

b'or sale everywhere. Send for 
Catalog No. 16. 

LVFKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New York and London. 




WRITE FOR THIS BOOK ON THIS FULL 

cA 2 R ;h a o t r ALw°A w vs r Goes the Route 

Not "an engine in a buggy" but built up from 
highest type Chassis carrying powerful water-cooled 
motor. Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 

THE INVINCIBLE 

AUTO-RUNABOUT 



SCHACHT. 



C 



^^ Handsome lines and finish — Regular auto appearance — High 

wheel style best for all roads — sand, mud and mountain climbing. 
Hconouiy of first cost and long life durability. Quick control from steering wheel — Friction 
drive — Double chain to each rear wheel — Absolutely gearless and clutchless — Puncture proof 
Goodrich solid rubber tires— Timken roller bearings — Schebler carburetor, etc. All of highest 
quality. Write for price — Free books as prospective buyer or special offer to agents. 

THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., Cincinnati, Ohio 








POWER' STATION EQUIPMENT $4,655,000 



The Saving Power 
of Big Buying 

THE figures under the cuts are the 
values of Purchases made by 
this Corporation in the past four 
years. The total of $16,700,000 in- 
cludes only the more important and 
readily classified material. Some of 
the actual quantities represented are 

600 Street and tnterurban railway cars. 
10,000 Tons, structural steel. 
106,500 Horse Power, generators. 
13,500,000 Pounds, copper and aluminum 
cable. 

This volume of buying secures min- 
imum costs which are given net to our 
clients under the ''Cost plus" form 
of contract. 

The carrying of all this material is 
attractive business for the railroads 
and they give the best of service to get 
it. Recently they pushed a shipment 
of twelve cars from New York to 
Seattle for us in thirteen days — less 
than half the schedule time. 

These and other advantages of our 
purchasing power, we turn directly 
to the account of our clients, in 

The Design and Construction 
of Water Powers, Transmis- 
sions, Steam Electric Plants, 
Electric Railways and the Elec- 
trification of Steam Railroads. 

Stone & Webster Engineering Corporation 

Stone & Webster Building Boston. Massachusetts 






FOOT STEEL LAUNCH $ 

With 2H.B Engine Complete 



18-21-25 foot launches at proportionate prices. All launches 
fitted with two cycle reversing engines with speed controlling lever; simplest 
engine made; starts without cranking, has only 3 moving parts. Steel row- 
boats, $20.00. All boats fitted with water-tight compartments; cannot sink, 
need no boat house. We are the largest mamif actnrers of pleasure boats iu 
theworld. Orders filled ttie day they are received. We sell direct to user, 
cutting out all middle-men's profits. Free Catalogue. 

Michigan Steel Boat Co., 1332 Jefferson Ave., Detroit, Mich. 



WE WILL MAKE S£~ 

manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 




Roberts' Motors Are Trouble Proof 

They are designed by E. W. Roberts, M.E., one of the most expert mechanical engineers 
in the U. S., and constructed under his personal supervision. I Vi to 60 H. P., and every cne 
guaranteed. No "freak" ideas — no gaskets - economical in use of fuel interchangeable 
parts that fit perfectly - remarkable flexibility of control — simple in construction — ' no base 
explosions" or " back fire," and tested in the BEST TESTING ROOM in the US. 

WRITE FOR OUR CATALOGUE and Book of Testimonials 
ROBERTS MOTOR CO., 1411 Columbus Ave., Sandusky, Ohio, U. S. A. 



TheBall Transmission r-j 

■'• Automobiles&MotorBoats -if f"I- 



NEW YORK GEAR WORKS. 



^»WE SHIP on APPROVAL 

hout & cent deposit, prepay the freight 
and allow 10 DAYS FREE TRIAL. 

IT ONLY COSTS onecentto learn our 
unheard of prices and marvelous offers 
on highest grade 1900 model bicycles. 

FACTORY PRICES ft?££S 

a pair of tires from anyone at any price 
until you write for our large Art Catalog 
and learn our wonder/ ul proposition 011 first 
sample bicycle going to your town. 

RIDER AGENTS 'Z'^?$l 

\ money exhibiting and selling our bicycles. 

•We Sell cheaper than any other factory. 

_ J Tires, Coaster-Brakes, single wheels, 

7 parts, repairs and sundries at half usual prices. 

1 Do Not Wait; write today for our special offer. 

MEAD CYCLE CO., Dept. 1 175* CHICAGO 



Detroit 



EEVEBSE 
GEAR 



STARTS ^ 

REVERSES} INSTANTANEOUSLY 

STOPS it 



The Simplest, Most Reliable, Most Compact and the 
1 Smallest Pertect Marine Reverse Gear ever offered 



thr 




-the 



oil < 



ts, bruise the hands, or 
:iste. No noiss. Manu- 

I in sizes for from 2 to SO 

l\ All sizes in Stock for 
immediate shipment. 
Guaranteed for one year. 

ponsible foreign scant! 

. Detroit Engine Works 

fait Ave., Detroit, Mich. 



HolsmanAutomobiles 



High Wheels Travel all Roads, 
Because all Roads are made to 
be traveled by High Wheels. 

Oldest and largest makers of high-wheeled 
automobiles in the world. World's recoi 
for Hill-Climbing and Reliability con 
tests inthisclass Onlyall ball and 
roller-bearing motor made. New 
friction-chain direct drive — 110 pears. 

Roadlblllty and Reliability 

»re the reasons for hi^h wheels and 
lOltd rubber tires. Send for our 
catalog and learn moreabout these 
popular, intensely practicable vehi- 
cles and their low cost. 
HOLSMAN AUTOMOBILE CO. 
Suite 114 Monadnock Bik Chicago 



Go Anywhere 



DO YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH, SHALL TOOLS TO OPERATE. 
WASHING MACHINES OR WRINGERS TO RUN'J 



LET THE RED DEVIL. 



Water Motor Do Your Work 

Attached 1o any water faucet will develop up 
to 3 Horse Power according to size of pipe and 
water pressure, Only perfect small motor made. 
Improved bucket wheel construction. K\ inch 
Motor for all small power work, and Wash- 
ing Machine % ll.l'.on % inch pipe, 80 lbs. 
w:iter pressure ; 1 H. P. on tit) lbs. pressure. 

2 inch pipe. Net price §."» cash with order. 





cli Mo to 



for grinding, polishing. 
* price Motor 



fans, 

with Pu::ey $•_'. .">(»: with em try, butiiui 
wheel, silver polish and pulley $tf cash 
with order. Money b:ick tor any reason. 
Order your motor from dealer or from us. 
Seudyour water pressure and size of supply 
pipe. Active agents wanted. t'atidosr free. 



DIVINE WATER MOTOR CO. 
, OEP'T I 2, UTICA, N.Y. 




Engineering News 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9 n x 13", weekly. Send ten cents for sample copy. 

If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO - 214 Broadway, New York 



Schools ami by practi- 

Price $1.00. 'Address 

ler BIdtr.,Gr.ind Rapids, Mich. 




CANNON 
BALL, PEN 

There are only three things to a pen — Material, 
Shape, Workmanship. Like all the Aluminoid 
pens. Cannon Ball* is made of a remarkable 
aluminum alloy that g ves the Spring of steel and 
the Smoothness of gold. "Cannon Ball" is a 
speed pen that writes on anything. A pen for 
men whose time and annoyance are worth saving. 
For Sale by Stationers 
Samples sent for 2 cent postage 

A. L. SALOMON & COMPANY 
343 Broadway, New York 



KE-PA-GO-IN 
TIRES 



For discriminating buyers. No Skidding. No 
Punctures. No Trouble. They just keep agoin'. 
Ask the users. 
BEEBE-ELLI0TT CO.,614 Wisconsin Street, RACINE, WIS. 




\bur dreams 





can be 
realized 



No matter what your position 
may be, if you are pcorly paid 
and there is no prospect for 
anything better, the American 
School of Correspondence can 
help you make the way easy 
for the ambitious, earnest man. We help him realize his 
dreams of the future. 

During t he past I 5 years we have helped over 80,000 
men qualify for better positions and more salary. 

We no not employ agents, but conduct all of our business 
and instruction by mail. Write for our bulletin to-day. 
There's no obligation or expense attached to this. 

Fill in and mail the coupon to-day. We will 
send yon our FRER Bulletin of Engineering 
InJ'ortnathen describing- in detail over 60 prac- 
tical home study courses including Civil, Elec- 
trical, Stationary, Locomotive, Railroad, Me- 
chanical, and Structural Engineering, Mechani- 
cal Drawing, Ventilation, Heating and Plumb- 
ing, Sheet Metal Pattern Drafting, Architecture, 
Complete Carpentry, Mathematics, Textiles, 
College Preparatory, etc. 

tVe help men help themselves. 



American School of 

CHICAGO, 


Correspondence 
tr. s. a. 


FREE 


INFORMATION 


COUPON 


Amtrican School 

Please fiend 
formation. I am 


■if Gorrapondence 
me your FREE 
interested in the 


Bullet 


n of engineerin;: in- 
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